Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


BULLETIN  NO.  261  FEBRUARY.  1916 

Michigan  Agricultural  College 

EXPERIMENT  STATION 
HORTICULTURAL  SECTION   " 


C.  p.  HALLIGAN 


EAST  LANSING,  MICHIGAN 
1»I8 


ne  Bulletins  of  this  Station  are  sent  free  to  all  newspapers  in  the  State  and  to 
such  individuals  interested  in  farming  as  mag  regoest  them.  Address  all  applica^ 
tions  to  the  Director,  East  Lansing,  Michigan. 


MICHIGAN  AGRICULTURAL  EXPERIMENT  STATION 

Postoffice  and  Telegrmph  addrev, East  Lansing,  Mich. 

Railroad  and  Express  address, Lansing,  Mich. 

A  DBPARTMBNT  OP  THB  8TATB  AOBICULTURAL  COLLBOB,  AND,  WITH  IT,  CONTBOLLBD  BY  THE 

INCORPORATED 

STATE  BOARD  OF  AGRICULTURE 

Hon.  ROBERT  D.  GRAHAM,  Grand  Rapids,  Chairman  of  the  Board, Term  expires  1920 

Hon.  ALFRED  J.  DOHERTY,  Clare Term  expires  1920 

Hon.  L  R.  WATERBURY,  Detroit, Term  expires  1922 

Hon.  WILLIAM  H.  WALLACE,  Bay  Port, Term  expires  1922 

Hon.  JASON  WOODMAN,  Paw  Paw, Term  expires  1924 

Hon.  JOHN  W.  BEAUMONT,  Detroit, Term  expires  1924 

FRANK  S.  KEDZIE,  D.  Sc.,  President  of  the  College, Ex  officio 

Hon.  FRED  L.  KEELER,  Lansing, Ex  officio 

ADDISON  M.  BROWN,  A.  B.,  Secretary. 


STATION  COUNCIL 


F.  S.  Kin>ziK,  D.  Sc, Pres.  Exofficio 

ROBBRT  S.  Shaw,  B.  S.  A., Director 

H.  J.  ^USTACB,  B.  S.,  Vice  Dir.  and  Horticulturist 

R.  H.  PwTTiT,  B.  S.  A., Entomologist 

A.  J.  Pattbn,  B.  S., Chemist 

A.  C.  Andbbson.  B.  S Dairy  Husbandry 

E.  A.  Bbsbey,  Ph.  D., Botanist 

W.  GiLTNBB,  D.  V.  M.,  M.  S., Bacteriologist 

A.  K.  Cbittbndbn,  M.  F., Forestry 

A.  M.  Bbown,  a.  B.  . . . 


M.  M.  McCooL,  Ph.  D., Soil  Physicist 

J.  F.  Cox,  B.  S.  A Farm  Crops 

(Assoc,  in  chance) 
G.  A.  Brown,  B.  S., Animal  Husbandry 

(Assoc  in  charge) 
H.  H.  MussBLMAN,  M.  S Farm  Mechanics 


(Assoc  in  charge) 
l,.A.  B.. 


C.  H.  Burgess, 

(Assoc  in  charge) 

Sec  and  Trees. 


.  Poultry  Husbandry 


ADVISORY  AND  ASSISTANT  STAFF 


C.  P.  Haluoan,  B.  S., Assoc  Horticulturist 

Q.  H.  Coonb,  Ph.  D Assoc.  Botanist 

Zab  Nobtbbup,  M.  H  E Asst.  Bacteriologist 

C.  S.  Robinson,  Ph.  D Research  Assoc  in 

Chemistry 
Q.  J.  BouYOUOOS,  Ph.  D., Research  Assoc  in 

Soils 
F.  A.  Sprago,  M.  S., Research  Assoc,  in 

Crops  Breeding 
L.  H.  CooLBDQB,  M.  S Research  Assoc,  in 

Bacteriology 
J.  F.  Morgan,  M.  A., Research  Assoc  in 

Bacteriology 
R.  P.  HtBBARD,  Ph.  D., Research  Assoc  in 

Plant  Physiology 
, Research  Assoc  in 

Entomology 
C.  W.  Brown,  B.  S., Research  Asst.  in 

Bacteriology 

0.  B.  Winter,  B.  S., Research  Asst.  in 

Chemistry 

1.  F.  HUDDLESON,  B.  S., Research  Asst.  m 

Bacteriology 

C.  O.  Nobles,  B.  S., Research  Asst.  m 

Bacteriology 


H.  J.  Stafsbth,  B.  S., Research  Asst.  in 

Bacteriology 
J.  H.  MuNCiB,  M.  A Research  Asst.  in 

Plant  Pathology 
, Research  Asst.  In 

Horticulture 
W.  A.  Laudbiian,  B.  S., Research  Asst.  in 

Soils 

Eugenia  McDanibl,  B.  S Asst.  in  Entomology 

W.  C.  DUTTON,  B.  S., Asst.  in  Horticiilture 

F.  T.  RiDDELL,  B.  S., Asst.  in  Daiiying 

Eugene  Down,  B.  S., Asst.  in  Farm  Crops 

S.  J.  Brownbll,  B.  S., Asst.  in  Dairying 

A.  C.  Lytlb,  B.  S., Asst.  in  Dairving 

E.  J.  Miller,  M.  S Asst.  in  Chemistry 

E.  F.  Bergbr,  B.  S.^ Asst.  in  Chemistry 

T.  E.  Fribdemann,  B.  S., Asst.  in  Chemistry 

P.  O'Mbara,  B.  S., Asst.  in  Chemistry 

R.  W.  Peterson,  B.  S., Asst.  in  Horticiilture 

P.  B.  Wiltbbrgbr,  M.  Sc,.  . . .  Asst.  in  Entomology 

Esra  Levin,  B.  S., Asst.  in  Plant  Pathology 

C.  F.  Barnum,  B.  S.,.  Inspector  Fertilizers  &  Feeds 

F.  F.  Hebard,  B.  S Inspector  Fertilizers  &  Feeds 

S.  S.  BoYCE Fibre  Investigations 

Mrs.  L.  E.  Landon, Librarian 


SUB-STATIONS 

Chatham,  Alger  County,  760  acres  deeded.    B.  W.  Householder,  Supt. 

Grayling,  Crawford  County,  80  acres  deeded. 

South  Haven,  Van  Buren  County,  10  acres  rented;  5  acres  deeded. 


.'*> 


\* 


■\\ 


TREES  SHRUBS  AND  PLANTS  FOR 
FARM  AND    HOME    PLANTING 

BY  C.  P.  Halligan 


INTRODUCTION 

Why  One  Should  Plant. 

(a)  Because  of  a  desire  to  make  the  farm  home  a  better  place  in  which 
to  live. 

The  rural  ideal  today  of  making  the  country  a  better  place  in  which  to 
live  begins  with  the  improvement  of  the  interior  conveniences  of  the  house 
and  the  exterior  surroundings  of  the  home.  The  attachments  that  are 
formed  for  the  home  are  frequently  associated  with  the  trees,  shrubs  and 
flowers  that  surround  it.  A  farm  house  standing  out  in  its  nakedness  to 
the  severest  storms  of  winter  and  the  torrid  heat  of  summer  with  no  trees 
to  shelter  it  or  shrubs  to  clothe  it,  is  hardly  conducive  to  the  formation 
of  loving  thoughts  and  tender  memories.  From  such  farms  the  young 
folks  migrate  to  the  cities  and  the  old  folks  to  the  towns.  If  the  farm  is 
worth  farming,  then  the  grounds  about  the  house  are  worth  developing 
into  a  pleasing  home  groimds. 

(b)  Because  it  is  one's  duty  to  plant. 

Every  man  owes  it  to  his  family,  his  neighbors  and  his  community  to 
develop  his  property  and  maintain  it  in  as  neat  and  attractive  a  manner 
as  his  means  will  permit. 

The  environment  of  children  to  a  large  degree  measures  their  ideals. 
Noble  characters  and  lofty  ideals  are  not  formed  amid  unclean  and  un- 
kempt surroxmdings.  Healthy  children  with  wholesome  thoughts  demand 
an  environment  that  is  healthful,  clean  and  inspiring. 

The  value  of  property  for  living  purposes  depends  consid^ably  upon 
the  general  appearance  of  the  surrounding  property.  It  no  longer  remains 
a  personal  privilege  for  one  to  neglect  the  appearance  of  his  grounds  as 
such  neglect  detracts  from  the  value  of  the  property  of  his  neighbors  as 
well  as  from  his  own. 

A  community  that  is  characterized  by  pleasing  homes  that  are  neat 
and  trim  in  appearance  constitutes  an  inviting  location  for  desirable 
people  seeking  new  farm  sites.  The  value  of  such  farm  properties  is 
measured  upon  this  factor  as  well  as  upon  the  general  productive  value  of 
the  land.  It  is  a  public  duty,  therefore,  of  all  who  are  fortunate  enough 
to  possess  a  bit  of  land  surrounding  the  house,  to  make  the  place 
as  pleasing,  interesting  and  livable  as  a  home  grounds  should  be  that  its 
attractiveness  may  enhance  the  beauty  of  the  street  and  community  of 
which  it  is  a  part. 

(c)  Because  it  is  a  good  financial  investment. 

A  few  dollars  and  a  little  labor  spent  in  developing  and  improving  the 
home  grounds,  in  properly  planting  a  few  trees  and  in  arranging  slmibs 
aroimd  the  groxmds,  will,  in  a  few  years,  often  increase  the  financial  value 
of  the  property  more  than  a  similar  amoxmt  spent  in  any  other  manner. 
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In  fact,  the  value  of  a  stately  huge  elm,  majestically  overspreading  the 
house  and  lawn,  can  hardly  be  reckoned  in  dollars.  Such  well  developed 
trees  and  plantings  that  have  been  judiciously  placed  are  simply  the  basis 
of  all  that  is  desirable  about  them. 

If  farmers  would  invest  more  of  the  profits  of  the  farm  in  improve- 
ments on  the  place,  rather  than  in  outside  investments  that  they  know 
less  about,  making  the  farm  home  annually  a  better  place  in  which  to  live, 
many  of  them  would  be  far  more  comfortable  today  both  financially  and 
physically. 

Invest  at  least  a  part  of  the  profits  of  the  farm  each  year  in  making 
the  place  a  more  pleasing  and  comfortable  one  in  which  to  live  and  one 
will  feel  less  disposed  to  give  it  up  and  retire  to  the  town.  Make  the  farm 
grounds  themselves  worth  retiring  upon.  Make  this,  a  well  improved 
farm,  the  heritage  of  your  children  and  more  of  the  younger  generation 
will  not  only  stay  on  the  farm  but  a  farm  for  them  worth  remaining  on 
will  be  the  result. 

SELECTION  OF  BUILDING  SITES 

In  the  selection  of  a  site  for  any  building,  there  are  three  determinant 
requisites.  The  first  of  these  requisites  is  soil  drainage.  A  poorly  drained 
site  for  a  building  is  unhealthful,  disagreeable  and  frequently  a  very  costly 
site  to  maintain.     A  well  soil-drained  site  is  of  first  importance. 

Air  drainage  is  of  equal  importance.  A  damp  or  stagnant  air  is  as 
objectionable  to  the  health  as  poor  soil  drainage.  The  site  for  buildings, 
therefore,  should  be  such  as  to  possess  a  good  natural  circulation  of  air. 
Beware  of  hollows  or  pockets  on  hill  sides  where  the  cold  damp  atmosphere 
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collects  and  has  no  channels  through  which  it  may  drain  away.  Gener- 
ally, where  we  find  good  soil  drainage,  we  also  find  it  well  air  drained  but 
Uiere  are  many  exceptions  to  this  rule. 

The  third  requisite  is  mnshine.  Sunshine  makes  a  dwelling  bright, 
cheerful  and  attractive  as  well  as  exercising  a  great  beneficial  mfluence 
in  maintaining  its  healthfulness.  Direct  exposure  to  sunlight  kills 
most  germs.  Germs  thrive  best  in  a  dark,  moist  atmosphere.  A  dwelling 
or  bam  then,  with  plenty  of  windows  exposed  to  the  direct  rays  of  the  sun, 
is  a  great  help  in  maintaining  pleasant  and  healthful  surroundings. 

That  a  site  for  a  building  should  possess  these  three  requisites,  namely, 
soil  drainage,  air  drainage  and  sunlight  is  of  first  importance. 

Selecting  the  House  Site.  The  future  value  and  pleasantness  of  the 
farm  home  will  depend  also  upon  a  proper  consideration  of  the  aesthetic 
qualities  of  the  site  for  the  house. 

The  house  should  be  situated  some  little  distance  back  from  Ike  main 
road.  It  is  a  common  error  to  find  the  average  farm  house  entirely  too 
near  the  public  road  to  give  that  privacy  and  air  of  dignity  and  refinement 
which  may  be  obtained  by  a  proper  treatment  of  a  farm  grounds,  possess- 
ing an  ample  front  lawn.    Today,  with  the  increased  traffic  on  the  country 
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roads,  the  dust  nuisance  becomes  a  very  serious  problem,  the  principal 
solution  of  which  consists  in  keeping  the  house  well  back  from  the  road 
and  sometimes  planting  heavily  along  the  roadside. 

In  selecting  the  site  for  the  house,  advantage  should  be  taken  of  any 
vistas  that  are  especially  pleasing.  If  the  house  is  placed  so  as  to  obtain 
a  beautiful  view  over  a  lake,  along  a  river  or  across  a  valley,  it  will  enhance 
the  value  of  the  property  without  increasing  its  cost.  Today,  with  the 
ever  increasing  demand  for  country  homes,  ttiese  vistas  prove  very  desir- 
able assets. 

It  is  well  also,  in  selecting  a  site,  to  consider  the  exposure.  A  site  that 
is  more  or  less  protected  from  the  north  and  west  with  an  open  exposure 
to  the  south  and  east,  is  ideal.  On  many  farms,  a  site  sheltered  by  a 
woods,  hill  or  other  natural  condition,  may  be  found  which  would  prove  a 
great  protection  during  the  winter  months.  Whether  or  not  these  condi- 
tions are  available,  there  is  always  room  enough  on  the  farm  to  place  the 
buildings  in  such  a  way  as  to  receive  the  greatest  amount  of  sunlight, 
especially  during  the  winter.  Whereas  it  seems  to  be  the  prevalent  opin- 
ion that  a  buildmg  should  run  directly  north  and  south  or  east  and  west, 
it  is  these  problems  of  sunshine  and  exposure  that  should  determine  its 
direction. 

Any  topographical  feature  of  the  land  might  also  largely  determine 
the  location  of  a  building.  The  position  of  a  group  of  large  trees  or  a 
rugged  boulder  might  prove  the  chief  determinant. 
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A  slight  knoll  generally  makes  an  ideal  site  for  a  building.  If  the  land 
iff  level  and  such  a  spot  is  not  available,  a  building  should  be  set  rather 
high  on  its  foundation  and  the  soil  from  the  excavation  with  a  little  addi- 
tional filling,  will  tend  to  obtain  at  least  a  portion  of  these  advantages. 
On  farms  that  are  hilly  and  rough,  ideal  sites  may  be  found,— ffltes,  too, 
that  would  prove  of  very  little  value  for  farming  purposes. 

THE  PLANTING  PLAN 

In  the  development  of  the  home  grounds,  there  is  need  of  a  precon- 
ceived plan.  This  plan  should  he  conceived  in  a  general  way  when  the 
building  sites  are  being  selected  but  the  details  may  best  be  worked  out 
after  the  buildings  have  been  constructed  and  the  drives  and  walks  have 
been  laid  out.  While  the  need  for  a  plan  is  real  and  its  existence  essential, 
there  is  no  necessity  of  carrying  it  out  all  at  once.  The  execution  of  the 
plan  may  be  gradual;  the  most  important  parts  of  it  may  be  developed 
first  and  the  remaining  parts  as  circumstances  permit.  In  fact,  this 
gradual  development  is  often  desirable  as  the  experience  gained  the  first 
year  or  so  often  suggests  desirable  changes  for  future  work.  Under  such 
conditions,  a  plan  drawn  to  a  definite  scale,  furnishing  a  definite  record 
for  future  reference,  is  very  essential  as  it  insures  the  progressive  develop- 
ment of  the  scheme  that  otherwise  might  be  forgotten. 
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GENERAL  DIVISIONS 

An  ideal  landscape  development  of  the  home  grounds  involves  a  study 
of  the  general  arrangement  of  the  various  divisions  of  the  grounds  to 
make  them  as  serviceable  and  livable  as  possible.  For  example,  there 
should  be  a  service  division  for  performing  the  necessary  but  often  un- 
sightly functions  of  a  dwelling;  a  place  for  the  ingress  and  storing  of 
supphes  and  the  egress  of  wastes;  a  lawn  for  the  drying  of  clothes,  a 
vegetable  garden  and  places  for  any  other  such  desirable  purposes  as  the 
amount  of  available  space  wilt  permit.  This  division  should  be  designed 
to  perform  these  functions  most  conveniently  and  to  be  maintained  in  a 
most  tidy  manner.  It  has  been  said  that  the  typical  American  style  of 
development  about  the  home  grounds  consists  in  maintaining  a  "Queen 
Anne  front  and  a  Mary  Ann  back."  This  typical  unsightly  appearance 
of  many  back  yards  is  largely  due  to  an  arrangement  of  the  service  division 
that  does  not  conveniently  and  thoroughly  serve  these  necessary  functions. 

The  entrance  division  of  the  property  usually  includes  the  front  lawn 
and  entrance  walks  and  generally  is  that  portion  of  the  property  by  which 
the  public  receives  its  impression  of  the  entire  place.  The  walks  should 
be  apparently  direct  and  convenient  while  the  appearance  of  the  division, 
as  a  whole,  should  be  trim  and  tidy,  simple,  dignified,  hospitable  and  har- 
monious. Often  there  may  well  be  other  divisions,  as  a  living  division 
where  the  family  may  enjoy  the  privacy  of  family  life  out-of-doors  without 
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An  improperly  planned  home  grounds  showing  the  walks  and  drive  ill-arranged 
and  the  plantings  cluttering  the  lawns.    (See  Page  11) 
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being  in  full  view  of  the  neighbors  and  every  passerby.  A  study  of  the 
general  arrangement  and  coordination  of  these  divisions  is  the  first  step 
in  the  development  of  the  home  grounds.  It  simply  answers  the  question 
of  what  purposes  the  home  grounds  are  to  serve  and  what  general  arrange- 
ment of  the  grounds  will  serve  such  purposes  in  the  most  convenient  and 
pleasing  manner. 

SOME  DETAIL  PROBLEMS 

Grading.  After  this  general  arrangement  of  the  grounds  has  been 
determined,  the  more  defied  problems  of  improvement  may  be  imder- 
taken.  Usually  there  is  more  or  less  grading  that  should  be  done  and  this 
work  may  prove  very  expensive  without  giving  very  gratifying  results 
unless  a  careful  study  is  made  to  adapt  the  new  grades  to  the  existmg  ones. 
Ideal  grades  should  produce  a  proper  setting  for  the  house,  maUng  it 
appnear  somewhat  higher  than  the  surrounding  property;  provide  surface 
drainage  away  from  the  buildings  and  for  all  portions  of  the  lawn  and 
smooth  off  all  the  small  irregularities  over  the  surface  of  the  lawn.  A 
building  wiU  possess  an  ideal  setting  as  far  as  grades  are  concerned  when 
it  appears  to  be  located  on  the  summit  of  a  slight  knoll  with  the  land 


Explanation  of  Planting  Plan  on  Page  Eleven 

This  design  shows  a  desirable  location  for  a  house  and  bam  on  a  small  suburban  lot 
in  reference  to  the  exposure  and  distances  from  the  sides  and  front  of  the  lot.  The  drive 
is  so  designed  and  planted  as  to  screen  the  view  of  the  barn  and  its  service  yard  from  the 
road.  The  plantings  consist  largely  of  masses  of  hardy  shrubs  disposed  around  the 
foundation  of  the  house,  the  boundaries  and  corners  of  the  lot,  leaving  an  unbroken  lawn 
in  front  and  a  well  screened  and  protected  back  lawn.  A  few  trees  are  so  disposed  as  to 
frame  the  view  of  the  house  from  the  road,  to  aid  in  screening  the  bam  and  to  produce 
some  shade  over  the  back  lawn.  Hardy  perennials  and  annuals  are  massed  in  the  fore- 
ground of  the  shrubbery  plantings  about  the  back  lawn  and  along  the  stepping-stone 
walk  leading  to  the  garden  and  back  of  the  lot. 

The  first  number  in  the  mass  plantings  indicates  the  number  of  plants  to  be  used* 
the  dots  showing  the  location' of  each,  while  the  number  after  the  dash  is  the  index 
number  of  the  kind  to  be  used. 


Index 

Common  name 

number 

of  plant 

I 

Japanese  Barberry 

II 

Bridal  Wreath  Spirea 

III 

Tartarian  Honeysuckle 

IV 

Japanese  Rose 

V 

Lilac 

VI 

Paeony 

vn 

German  Iris 

vm 

Hardy  Phlox 

DC 

Lemoines  Deutzia 

X 

Deciduous  Tree 

XI 

Evergreen 

o 

Vine 

Latin  name 

Berberis  Thunbergii 

Spiraea  Vanhouttei 

Lonicera  Tartarica  var.  grand. 

rosea 
Rosa  Rugosa 
Syringa  {In  Variety) 
Paeon ia  (In  Variety 
Iris  Germanica  [In  Variety) 
Phlox  decussata  (In  Variety) 
Deutzia  Lemoinei 
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A  typically  ill 

sloping  gradually  away  from  it  on  all  sides.  On  small  lawns,  the  grades 
may  be  straight  but  as  the  extent  of  the  lawn  increases,  they  should  assume 
the  more  graceful  effect  of  a  slightly  rolling  or  waving  surface.  The  use 
of  terraces  should  usually  be  avoided  as  they  are  expensive  to  construct 
and  to  maintain  and  are  conducive  to  a  very  formal  effect. 


A  properly  arranged  home  grounds.    A  simple,  harmoniously  designed  farm  house, 

situated  well  back  from  the  road  on  a  slight  knoll,  with  a  wide,  unbroken 

front  lawn  framed  along  the  back  and  boundaries  with  trees. 
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WALKS 

Walks.  On  the  small  place,  the  designing  and  laying  out  of  the  walks 
and  drive  is  a  simple  problem.  They  should  be  as  direct  and  as  convenient 
as  conditions  will  permit;  but  on  the  larger  place  where  the  house  is 
situated  some  distance  back  from  the  road,  their  design  is  often  a  more 

Eerplexing  problem.  Besides  being  convenient  and  direct,  they  should 
e  graceful  and  pleasing  in  their  lines,  making  them  harmonious  with  the 
natural  landscape  effect  of  the  grounds.  Frequently,  they  may  enter  the 
property  near  the  front  comers  and  in  simple  sweeping  curves  approach 
the  building,  leaving  a  broad  imbroken  front  lawn  effect.  Such  an  effect 
adds  to  the  apparent  extent  of  the  grounds  and  produces  an  ideal  setting 
for  the  buildmgs  and  plantings.  It  is  desirable,  therefore,  in  arranging 
the  walks  and  drives  to  keep  them  well  to  the  sides  and  boundaries  when- 
ever conditions  permit. 

LAWNS 

A  good  lawn  is  the  most  important  feature  of  a  well  developed  home 
grounds.  It  is  often  referred  to  as  the  canvass  upon  which  the  picture  is 
painted.  It  should  possess  openness  and  extent  and  be  framed  with 
plantings  of  trees  and  shrubs  about  its  borders.  Never  should  it  be 
cluttered  with  meaningless  plantings  of  individual  shrubs  and  trees  as  is 
most  commonly  done.  Being  such  an  essential  and  permanent  source  of 
beauty,  its  construction  and  maintenance  deserves  the  most  careful  con- 
sideration. 

Construction.  The  soil  for  a  lawn  should  be  of  good  texture  containing 
plenty  of  plant  food  and  enough  humus  to  retain  moisture.  A  strong  clayi 
loam  or  a  sandy  loam  with  a  clay  subsoil  most  nearly  approaches  these; 
conditions.  When  a  lawn  is  to  be  constructed  upon  light  sandy  soil,  a  top 
dressing  of  about  two  inches  of  clay  with  a  heavy  application  of  well 
rotted  manure  should  be  mixed  with  the  first  three  or  four  inches  of  stod. 
Frequently,  in  building  a  house,  the  soil  excavated  from  the  cellar  is 
spread  about  covering  the  good  top  soil  with  a  poor  sub-soil.  This  sub- 
soil is  of  poor  texture,  contains  little  available  plant  food  and  is  an  extreme- 
ly poor  soil  for  lawns.  Where  it  is  necessary  to  use  this  sub-soil  for  filling, 
the  top  soil  should  be  first  removed  to  be  later  replaced  on  the  surface . 

In  the  grading  of  a  lawn,  first  endeavor  to  obtain  good  surface  drainage; 
see  that  there  is  a  slight  slope  away  from  the  buildings;  that  there  are  no 
low  pockets  where  water  may  stand  during  the  winter  and  spring,  and  that 
the  area  as  a  whole,  is  either  naturally  or  artificially  well  drained. 

Except  in  some  very  special  cases,  a  level  lawn  should  not  be  con- 
structed. It  lacks  naturalness  and  decreases  the  apparent  extent  of  the 
lawn.  In  grading,  endeavor  to  preserve  the  slight  natural  slopes  and 
curves  of  the  land,  remembering  that  nature  never  produces  perfectly 
level  surfaces.  This  part  of  the  grading  should  be  carefully  studied  and 
considered  before  starting  the  work.  The  way  in  which  it  is  done  will 
determine  whether  a  graceful,  pleasing,  natural  lawn  is  secured  or  a  stiff, 
restrained,  unsatisfactory  one  is  the  result. 

After  the  general  slopes  have  been  established,  the  land  may  be  har- 
rowed if  necessary  and  any  small  uneven  places  smoothed  off. 


to  to 


A  simple  planting  design  of  a  small  corner  lot,  showing  the  arrangement  of  the 
plantings,  drive  and  garage  with  the  service  lawn  screened  by 

plantings  from  the  road. 
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If  the  land  has  been  allowed  to  remain  over  winter  in  a  rough  condi- 
tion, the  soil  will  have  become  well  settled  by  spring  and  will  be  ready  for 
the  final  work  before  seeding.  Pick  off  all  the  stones  which  have  come  to 
the  surface  during  the  winter  and  then  go  over  the  land  with  a  shallow 
harrowing  or  raking.  If  it  can  then  be  rolled,  the  small  uneven  spots 
will  become  very  apparent  and  they  can  then  be  leveled  off  with  a  hand 
rake.  By  re-rolling  and  re-raking  the  land  in  this  way,  the  surface  can 
be  made  as  smooth  and  even  as  desired. 

Fertilizers.  Well  decomposed  stable  manure  is  the  best  general  purpose 
fertilizer  for  lawns.  It  contains  all  the  chemical  elements  essential  for 
plant  growth  and  adds  humus  to  the  soil,  thus  making  it  more  retentive  of 
moisture  and  also  improving  its  texture.  If  this  can  be  used,  a  heavy 
dr^sing  should  be  applied.  A  ton  to  two  thousand  square  feet  would  not 
be  too  heavy. 

Chemical  fertilizers  may  be  used  to  advantage  after  the  grass  is  well 
started  but  should  never  be  applied  at  the  seeding  time  as  they  may  kill  the 
voung  roots  which  come  in  contact  with  them  during  germination.  It  must 
be  remembered  also,  in  using  commercial  fertilizers  that  they  never 
improve  the  physical  condition  of  the  soil.  There  is  no  humus  added  to 
tiie  soil  by  their  use  and  hence  the  soil  texture  is  not  improved.  It  is 
simply  an  addition  of  the  essential  food  elements  and  should  always  be 
rM^rded  as  such.  They  are  easily  applied,  contain  no  weed  seeds  and  may 
be  readily  obtained. 

Some  of  the  most  desirable  forms  of  chemical  fertilizers  for  lawns  are  fine 
groimd  bone,  wood  ashes,  and  the  high  grade  forms  of  complete  fertilizers. 
Ground  bone  is  a  very  good  form  of  fertilizer  for  lawns  and  although  it 
contains  principally  phosphoric  acid,  it  furnishes  some  nitrogen  and  Ume. 
Unleached  hardwood  ashes  are  used  as  a  source  of  potash  and  if  applied 
each  spring  soon  after  growth  begins,  will  generally  prove  very  beneficial. 
Complete  high  grade  fertilizers  for  lawns  may  be  obtained  from  almost 
any  fertilizer  d^er  and,  while  more  expensive  than  the  other  forms,  they 
are  often  quite  efiicient  in  maintaining  the  lawn. 

Although  the  amount  of  fertilizer  advisable  to  apply  will  depend  much 
upon  the  condition  of  the  soil  as  well  as  upon  the  form  and  strength  of  the 
fertilizer  to  be  used,  a  dressing  of  about  2.5  pounds  per  hundr^  square 
feet  would  be  a  moderate  application  under  average  conditions. 

Varieties  of  Grass  for  Lawns.  The  best  variety  of  grass  for  lawns, 
under  general  conditions  in  Michigan,  is  Kentucky  Bluegrass  (Poa  prat- 
ensis).  While  it  is  rather  slow  in  starting,  it  produces  a  permanent  lawn 
of  fine  texture  and  of  a  rich  green  color.  The  crown  of  the  plant  sets  very 
close  to  the  ground  thus  permitting  close  clipping  and  the  plant,  after 
becoming  established,  spreads  rapidly  by  underground  roots. 

Although  a  permanent  bluegrass  lawn  may  be  desired,  it  is  often  advis- 
able to  sow  other  varieties  with  the  bluegrass  seed.  Of  the  rapid  growing 
grasses  that  may  be  used  for  this  purpose,  the  English  rye  grass  {Lolium, 
perenne  var.  tenue)  is  one  of  the  best.  It  is  an  annual  grass  and  a  little 
coarse  in  leaf,  but  starts  rapidly,  produces  a  very  early  effect  and  covers 
the  ground  which  might  otherwise  be  occupied  by  weeds.  Do  not  use 
oats,  rye  or  timothy  for  this  purpose. 
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Redtop  (Agroslis  a^a)  is  a  thick  growing  grass  which  produces  a  good 
lawn  effect  the  first  season.  It  is  of  a  finer  texture  than  rye  grass  but 
does  not  grow  quite  as  rapidly  on  the  start.  It  grows  better  under  adverse 
soil  and  moisture  conditions  than  most  other  grasses. 

White  clover  {Trifolium  o/Jo)  is  frequently  used  on  lawns  as  many 
people  desdre  the  appearance  of  the  white  clover  blossoms  in  the  summer. 
Others  object  to  its  tendency  of  giving  the  lawn  a  spotted  effect. 

On  a  very  sandy  soil  the  Rhode  Island  Bent  grass  {Agrostis  conina)  does 
well,  while  in  very  shady  places  the  Woodland  Meadow  grass  {Poa 
nemoralis)  may  be  used.  Where  the  lawn  is  on  high,  dry  situations  or 
slopes  the  Sheeps  Fescue  {Festuca  ovijia)  will  be  found  desirable,  while  on 
low  wet  places  the  Various-leaved  fescue  (Festuca  heteropkylla)  will  thrive. 

For  the  average  lawn,  a  good  mixture  is  one-fourth  Fancy  Red  Top, 
one-fourlii  Engli^  Rye  grass  and  one-half  Kentucky  blue  grass.  If  the 
area  to  be  sown  is  small  and  the  conditions  of  soil  or  exposure  somewhat 
variable,  it  is  advisable  to  buy  a  high  grade  prepared  lawn  mixture  from 
a  reliable  seedsman.  This  mixture  will  generally  contain  seed  adapted  to 
various  conditions  and  will  prove  more  convenient  and  frequently  better 
than  the  homemade  mixture  on  such  a  small  scale. 

Frequently  grass  seed  contains  a  great  many  weed  seeds,  often  of  a 
kind  that  may  prove  a  serious  nuisance  and  expense  to  get  out  of  the  lawn 
if  they  once  become  established.  It  is  best  to  buy  only  the  best  seeds 
from  the  most  reliable  seedsmen.  If  a  large  quantity  is  to  be  procured, 
it  would  be  advisable  to  send  a  sample  to  the  Division  of  Botany  of  the 
State  Experiment  Station  where  it  will  be  examined  for  purity  free  of 
charge. 
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Somng  the  Seed.  In  starting  a  lawn  use  plenty  of  seed,  one  and  one 
fourth  pounds  to  about  1000  square  feet  or  fifty  pounds  to  the  acre  (43560 
sq.  ft.)  being  none  too  much.  Thick  seeding  chokes  out  weeds  and  assists 
in  producing  a  quick  effect. 

Select  a  day  when  there  is  no  wind  to  sow  the  aeed.  Early  in  the 
morning  or  about  sun  down  is  a  very  good  time,  and  if  just  before  a  rain, 
BO  much  the  better. 

By  sowing  the  seed  in  the  following  way,  an  even  stand  is  quite  assured : 
taking  one  half  of  the  amount  of  the  seed  to  be  sown  and  beginning  at  one 
end  of  the  lawn,  bow  in  parallel  strips  until  the  entire  lawn  is  covered;  then 
take  the  remaining  one  half  of  the  seed  and  sow  in  strips  in  the  other 
direction.  If  this  is  properly  done,  there  should  be  no  streaks  or  vacant 
spots  in  the  future  lawn. 

After  sowing  the  seed,  unless  directly  followed  by  rain,  the  soil  should 
be  rolled.  R^ng  or  harrowing  after  sowing  is  apt  to  bury  the  seed 
unevenly. 

Maintenanee.  After  the  grass  has  grown  to  a  height  of  from  four  to 
six  inches,  it  should  be  given  the  first  clipping,  being  careful  not  to  cut 
veiy  close.  A  scythe  is  better  for  this  cutting  than  a  lawn  mower  as  it 
will  not  pull  out  the  young  plants  or  cut  as  close  as  the  mower.  The 
future  cuttings  should  be  performed  frequently  enough  to  permit  the 
clippings  to  remain  on  the  lawn  without  being  unsightly.  These  clippings 
if  allowed  to  remain,  will  form  a  dense  mulch  around  the  base  of  the  plants 
and  protect  the  soil  from  drying  out  during  the  summer  months.  Cut 
frequently  then  but  not  too  close. 

Additional  seed  should  be  applied  to  all  lawns  at  least  every  spring 
and  often  another  sowing  would  prove  beneficial  the  latter  part  of  June 
or  in  September. 

The  most  efi'ective  method  of  controlling  weeds  in  lawns  is  by  securing 
good  drainage  to  the  soil,  keeping  the  lawn  well  supplied  with  plant  food 
and  the  soil  well  filled  with  pure  seed.  Make  the  conditions  for  plant 
growth  most  favorable  and  there  will  be  little  chance  for  weeds  to  gain  a 
foothold  and  develop. 
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PLANTING 


Very  ordinmy  looking  buildings  can  be  made  attractive  and  homelike 
if  the  planting  is  properly  done.  It  may  be  said  that  the  less  prominent 
the  arehitectural  features  of  a  place,  the  greater  the  relative  importance 
of  the  plantings.  Hence  it  is  very  importajit  that  confdderable  attention 
be  given  to  the  planting  of  the  ordinary  farm  house. 

Functions  of  PUmting.  Before  any  successful  attempt  may  be  made 
in  this  line,  one  must  first  inquire  as  to  the  functions  or  purposes  of  the 
plantings  to  be  made.  In  planting  farm  grounds,  let  it  be  realized  that 
it  is  the  endeavor  to  create  a  picture.  That  in  this  picture  there  are 
given  as  its  elements,  a  farm  house  and  other  buildings, — roads,  walks, 
lawns  and  other  more  or  less  separated  elements.  To  unite  these  several 
disconnected  parts  into  the  production  of  one  harmonious  composition 
is  the  leading  function  of  the  plantings.     To  arrange  the  plantings  about 


the  house  that  the  building  may  seem  a  natural  outgrowth  of  the  spot; 
to  so  arranee  the  plantings  on  the  grounds  that  each  and  every  planting 
may  seem  dependent  upon  the  presence  of  every  other  planting  or  other 
element  in  the  design,  is  the  purpose  of  the  planting.  When  it  can  be 
realized  that  these  plantings  are  made  not  primarily  for  the  sake  of  their 
own  individual  beauty  but  more  because  of  their  relationship  to  the 
design  as  a  whole,  to  the  picture  about  to  be  created,  the  first  principle 
to  guide  one  jn  planting  has  been  mastered. 
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The  planting  of  each  and  every  grounds  is  a  new  problem,  differing  in 
certain  respects  from  every  other  one.  There  are  no  definite  rules  then 
that  can  be  given  to  guide  one  in  the  work;  no  ideal  plan  which  may 
be  drawn  to  serve  all  places;  but  there  are  a  few  general  principles  which 
may  be  suggested  as  a  guide  when  solving  many  of  these  problems. 
Before  any  planting  design  is  made,  the  grounds  should  be  studied  in 
reference  to  the  general  arrangement  that  is  most  serviceable.  The  style 
of  architecture  of  the  house,  the  position  and  character  of  any  large  trees 
already  on  the  grounds,  the  slope  and  general  character  of  the  land,  and 
any  other  natural  condition  should  be  studied  to  "see  what  kinds  of  beauty. 


Plantings  used  to  screen  an  unsightly  view  of  neighboring  barns. 

what  general  character  of  pleasing  appearance  these  conditions  most 
readily  suggest,"  Each  and  every  home  grounds  is  more  or  less  suggestive 
of  a  certain  type  of  beauty  which  may  be  brought  forth  and  emphasized 
with  the  least  difficulty. 

After  perceiving  this  type  of  beauty,  one  must  then  proceed  to  make 
the  necessary  details  of  arrangement,  emphasize  and  enhance  the  charac- 
ter thus  selected.  One  will  first  find  certain  elements  which  detract 
from  the  beauty  of  the  grounds,  which  are  defects  in  the  picture,  and 
^ould  be  screened  by  the  use  of  plantings.  Views  within  the  grounds, 
such  as  of  the  henhouse^  barnyard,  a  boundary  fence  or  service  drive  and 
other  unsightly  spots;  views  beyond  the  grounds,  as  of  a  neighbor's  shed, 
the  back  of  a  neighbor's  bam  and  other  views  hardly  pleasing  and  accept- 


20  TREES.  SHRUBS  AND  PLANTS  _  ,_     _ 

able  to  the  sight,— all  these  should  be  entirely  hidden  from  view  by  the 
use  of  plantings,  or  at  least  partially  broken  up  to  minimize  their  unsight- 
liness. 


There  are  other  elements  in  the  design  which  should  be  just  as  care- 
fully preserved  and  enhanced  by  plantings.  The  most  pleasing  lines  and 
portions  of  the  house,  for  example,  may  be  emphasized  and  carefully 
preserved  to  the  view.  A  wide  sweep  of  open  lawn,  with  a  border  and 
background  of  trees  and  shrubbery,  is  always  a  pleasing  and  acceptable 
sight.  Vistas  without  the  grounds,  as  of  a  distant  woods,  a  winding 
river  or  a  neighboring  farm  house  and  even  the  travel  upon  a  public  road, 
are  often  welcome  sights  which  add  to  the  pleasure  and  value  of  the 
grounds.  It  is  especially  important  that  these  vistas  be  carefully  pre- 
served from  the  living  rooms  of  the  house,  not  always  from  the  parlor  but 
from  those  rooms  where  the  family  spend  the  major  portion  of  their  time. 
The  plantings  then  serve  a  very  important  function  by  concealing  the 
defects  in  these  places  and  by  enhancing  those  parts  that  are  most  pleasing. 
Thus,  it  may  be  seen  how  beautiful  and  attractive  some  of  the  ordinary 
looking  farms  of  today  may  become  by  the  proper  use  of  plantings.  How 
much  more  important  this  landscape  use  of  plantings  becomes  on 
a  common,  ordinary  looking  farm  where  there  are  generally  so  many 
unpleasant  sights  which  detract  from  the  looks  and  very  often  from 
the  value  of  the  farm. 

Plantings,  when  improperly  used,  may  detract  from  the  value  and 
looks  of  the  farm  as  well.  The  effect  of  a  well-deagned  farm  house  is 
very  frequently  ruined  by  poor  plantings.    Trees  planted  too  thickly 
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or  too  closely  in  front  of  the  house;  a  lack  of  harmony  in  the  dedgn  of  the 
grounds  to  that  of  the  house;  plantings  so  placed  as  to  hide  the  house 
from  its  most  pleasing  point  of  view — these  are  a  few  of  the  many  causes 
which  often  spoil  the  effect  of  a  well  designed  house  by  improper  plantings. 
Let  it  be  remembered  then  that  plantings  are  to  enhance  rather  than  to 
detract  from  the  expression  already  given  by  the  design  of  the  house  and 
to  harmonize  it  with  its  site. 

There  are  three  general  rules  of  guidance  tn  arranging  the  plantings: 

First,— avoid  straight  lines  in  planting.  The  general  effect  of  all 
lines  in  planting  should  be  graceful  and  naturalistic  rather  than  stiff, 
formal  or  artificial.  Plantings  should  seem  to  be  a  natural  outgrowth  of 
the  spot  rather  than  a  crude  piece  of  man's  handiwork. 

Second, — arrange  the  plants  in  groups  and  masses,  selecting  few  kinds 
and  many  of  each  rather  than  many  kinds  and  few  of  each. 

Avoid  planting  meaningless,  isolated  specimens  over  the  lawn.  Natural- 
istic masses  and  groups  of  plants  are  necessary  to  give  structural  charac- 
tor  to  the  design  and  each  group  or  mass  should  consist  of  many  specimens 
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Plantings  properly  arranged  to  enhance  the  architecture  oi  the  house 

of  but  a  few  kinds,  rather  than  one  or  two  specimens  of  several  kinds. 
The  kinds  of  shrubs  selected  should  be  repeated  in  the  various  groups  and 
masses  not  precisely  in  the  same  combinations  but  sufficiently  so  that  the 
effect  of  one  planting  may  be  harmonious  with  the  others.  In  this  manner 
unity  of  effect" may  be  obtained. 


plantings  should  be  massed  about  the  base  of  the  buildings,  using  many  Bpecimens 

of  but  few  kinds  rather  than  one  or  two  specimens  of  several  kinds. 

Bridal  wreath  spirea,  (SpiToea  Vanhomui.) 
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Third,r-phjitings  should  be  massed  about  the  base  of  the  buildings, 
grouped  about  the  junctions  or  curves  in  the  walks,  massed  about  the 
boundaries  and  comers  of  the  property  but  not  usually  along  the  front 
boundary  of  the  property. 

When  arranged  in  this  wayt  an  open  lawn  bounded  vrith  naturalistic 
plantings  of  shrubbery  and  trees  will  be  the  general  effect. 

In  arranging  these  plantings,  they  may  perform  other  desirable  func- 
tions also.     They  may  be  arranged  to  shelter  the  house  from  the  winter 
storms  and  the  summer  heat,  or  to  frame  desirable  vistas  and  thus  accen- 
tuate their  attractiveness.    Masses  of  shrubs  may  be  used  to  take  the 
place  of  an  undesirable  fence  or 
hedge.    They  may  be  planted  to 
prevent  people  from  wearing  paths 
across  the  lawns  and  to  unify  the 
walks,buildin^and  other  elements 
of  the  grounds  into  one  harmonious 
design. 

How  to  Plant.    The  planting 

should  be  done  early  enough  in  the 

spring  so  that  the  shrubs  will  be 

well  establi^ed  before  the  heat 

and  drought  of  summer  overtakes 

them.    In  preparing  the  beds,  they 

should  be  dug  to  a  depth  of  a  foot 

or  more  and  well  manured.    The 

distance  of  setting  them  depends 

largely   upon    the  size    of  their 

growth.    Japanese  barberries 

should  be  planted  two  feet  apart, 

spireas    three  and   one-half    feet 

and  lilacs  about  four  to  five  feet. 

in  three  years,  when  set  at  these 

distances,  the  branches  should  be  so  intermingled  that  their  individuality 

in  the  beds  is  lost  and  a  unified  mass  effect  produced.     In  transplanting, 

keep  the  roots  moist  and  prevent  them  from  being  exposed  to  the  sun  and 

wind  any  longer  than  necessary.     Set  the  plants  slightly  deeper  than  they 

stood  in  the  nursery  and  pack  the  best  fine  soil  firmly  about  the  outspread 

roots.    If  the  soil  is  dry,  water  after  planting.    It  will  help  to  compact  the 

soil  about  the  roots  and  keep  them  moist.    The  tops  may  then  be  pruned 

back  to  balance  the  loss  of  roots,  leaving  a  few  large  buds  on  each  of  the 

strongest  shoots. 

WHAT  VARIETIES  TO  SELECT 
Shrubs 
The  choice  of  varieties  is  perplexing  because  there  are  so  many 
handsome  shrubs  all  of  which  seem  most  desirable  to  the  home  gar- 
den maker.  A  few  of  the  good  old  standbys  that  are  handled  by  every 
nurseryman  and  sold  by  the  millions,  that  are  sure  to  give  one  his 
money's  worth  and  are  safest  for  the  beginner  to  tie  to  are  given  in  the 
following  list. 

Spireas.  First  of  all  there  is  the  bridal  wreath  spirea,  Sviraea  Van- 
houttei,  the  most  popiilar  spring  flowering  shrub.     Its  remarkable  freedom 
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of  bloom  and  beautiful  foliage  produced  on  branches  drooping-j^racefully 
to  the  ground  makes  it  exceedingly  attractive.    This  spirea,  which  is  only 
one  of  a  large  group  of  Spireas,  is  very  hardy  and  grows  well  upon  any 
moderately  rich  and  well  drain- 
ed soil.     It  attains  a  height  of 
about  five  feet  and  is  particu- 
larly adapted  for  mass  plantings 
about  buildings  and   porches, 
along    walks    and    drives    or 
around  the  boundaries  of  the 
lawn.    Of   the   other    spireas, 
there    is    the   double-flowered 
spirea  that  one  sees  everywhere 
named    Spiraea   prunifolia 
because  its  leaves  resemble 
those  of  the  Prunus  or  plum. 
Spiraea  arguta,  altho  not  as  well 
known,  is  a  most  desirable  early 
spring    flowering    shrub    with 
small  delicate  foliage  and  white 
flowers.     It  is  particularly  ad- 
apted for  planting  in  the  fore- 
Shrubs  massed  abouUhe  base  of  trees  relieve  «™»"d    Of    Other    higher    and 
the  bareness  of  the  trunks  and  tend  COarser    growmg    shrubs.      For 
to  unify  them  with  the                      summer  floweimg,  the  species 
surrounding  lawn.  .^  represented  by  Spiraea. 
Bumcdda  var.  Anthony  Waterer 
that  blooms  quite  continuously  from  the  middle  of  June  until  frosts  over- 
takes it  in  the  fall.    Its  flowers  are  produced  in  corymbs  or  flat  flower  heads 
of  a  rosy  crimson  color,  sometimes  approaching  a  magenta.     Where  a  low 
shrub  is  wanted  for  summer  effect,  this  is  one  of  the  best. 

Thuvherg's  Barberry.  It  would  be  hard  to  name  a  shrub  as  cosmopol- 
itan in  its  characteristics,  combining  as  many  desirable  qualities  as  the 
Japanese  barberry,  Berberis  Tkunbergii.  It  is  one  of  the  few  shrubs  that 
■  is  attractive  at  all  seasons  of  the  year.  In  the  spring  and  summer  its 
graceful  branches  are  clothed  with  small  yellowish  green  leaves  that  change 
to  a  bright  scarlet  in  the  fall.  Later  they  are  shed  to  expose  the  scarlet 
berries  that  enUven  the  landscape  all  winter.  While  a  sandy  loam  soil 
seems  to  be  ideal  for  the  barberry,  it  will  be  found  thriving  equally  well 
on  practically  all  types  of  soils  that  are  well  drained  and  seems  hardly 
more  particular  over  exposiu^.  The  San  Jose  scale,  plant  lice  and  other 
pests  seem  to  painstakingly  avoid  it.  The  graceful  form  it  assumes  and 
its  low  habit  of  growth  make  it  suitable  for  filling  in  small  spaces  such  as 
between  walks  or  buildings  or  for  planting  in  front  of  Spireas  and  other 
higher  growing  shrubs.  There  is  nothing  better  to  use  where  a  low  orna- 
mental hedge  is  desired  than  this  barberry  that  shifts  for  itself  after  it  is 
once  established. 
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Lilacs.  The  most  common  and  still  most  indispensable  of  the  shrubs 
is  the  lilac.  There  are  ao  many  desirable  improved  varieties  of  this  old 
time  flower  that  even  if  one  were  given  a  few  bushes  of  the  old-fashioned 
type  by  some  kind  meaning  neighbor,  one  could  not  afford  to  plant  them, 
the  new  improved  ones  are  so  much  superior.  They  produce  larger  and 
better  flowers  over  a  longer  season.  Therefore,  go  to  a  nurseryman  and 
get  something  that  will  be  different  and  better  than  this  old-fashioned 
type.  There  become  acquainted  with  Marie  Legraye,  a  beautiful  white; 
Mad.  Lemoine,  the  best  double  white;  Dr.  Regel,  a  handsome  rosy  pink; 
Chas.  X,  an  attractive  rosy  purple;  Toussant  L'Ouverture,  a  very  dark 
carmine  colored  in  bud,  turning  to  a  violet-red  when  in  full  bloom  and  an 
endless  list  of  other  improved  sorts  of  the  old  fashioned  lilac,  Syringa 
vulgaris.  Then,  there  are  other  species  of  lilacs  that  include  at  least  one 
other  type  that  should  be  used.  For  landscape  effects  it  is  to  be  pre- 
ferred to  any  of  the  former  group  because  it  seems  to  be  more  graceful 
in  its  growth  with  smaller  leaves  and  large,  open,  gracefully  drooping 
panicles  of  reddish  purple  flowers.  This  is  the  Rouen  Lilac  listed  in  the 
catalogues  as  Syringa  rothojnagensis.  The  purple  Persian  lilac  is  very 
similar  to  it  but  more  dwarf  in  its  growth.  For  screens  and  backgrounds  of 
shrubbery  masses,  used  in  separate  colors  rather  than  mixed,  lilacs  produce 
a  most  attractive  effect  in  late  spring. 
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Mock  Orange.  The  mock  orange  or  syringa  bush  is  another  large, 
high  growing  shrub  that  is  prized  especially  for  its  fragrant  white  blossoms 
that  are  so  abundantly  produced  m  June.  The  old-fashioned  variety, 
Philadelphus  coronarius,  is  the  moat  fragrant  but  the  newer  varieties 
such  as  Philadelphus  coronarius  grandifiorus,  produce  flowers  over  twice 
the  size  and  of  a  purer  white.  The  yellow  leaved  sorts  are  not  as  vigorous 
or  free  flowering  and  should  be  used  very  sparingly.  The  green  leaved 
sorts  are  very  hardy  and  easily  grown  on  any  soil  of  moderate  fertility. 

Snowball.  While  the  old-fashioned  Snowball  that  was  formerly 
planted  in  every  yard  is  now  considered  of  little  value  because  its  foliage 
IS  annually  ruined  by  plant  lice,  its  place  has  been  taken  by  another  bush 
called  the  Japanese  Snowball,  Viburnum  tomentostim  plenum.  The 
flowers  of  this  shrub  are  quite  similar  to  the  common  Snowball  but  appear 
more  attractive  and  of  a  purer  white  against  the  heavy  dark  green  foliage 
of  the  bush.  It  delights  in  a  rich  moist  soil  and  may  be  planted  along 
the  north  side  of  buildings,  a  northeastern  exposure  being  ideal.  Although 
not  entirely  hardy  in  the  northern  districts,  its  superiority  over  the  com- 
mon snowball,  both  in  foliage  and  flower,  makes  it  a  most  desirable  shrub. 
There  are  many  other  Viburnums  also  that  are  used  by  landscape  gar- 
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The  mock  orange  {Philadelphia  ctmmariui)  is  one  of  the  ir 
home  planting,  beJitg  hardy,  free  from  inse 
and  easily  grown. 

deners  that  are  more  particularly  adapted  to  the  planting  of  parks  and  for 
producing  other  very  naturalistic  effects.  Most  of  them  are  not  as 
showy  in  flower  but  produce  excellent  summer  effects  by  their  fruits. 

Bush  Honeysuckle.  The  bush  honeysuckles  are  very  acceptable  in 
plantings  for  the  summer  effect  of  their  berries.  While  many  produce 
beautiful  spring  flowering  effects  in  white  or  pink,  they  are  prized  more 
for  the  red  coral-Hke  berries  that  color  these  plantings  in  midsummer  after 
most  of  the  shrubs  are  through  blooming.  Lonicera  Monowii  is  one  of 
the  best  varieties  for  this  purpose  while  Lonicera  tartarica  var.  grandi- 
flora  rosea  is  one  of  the  most  effective  in  flower. 

Weigela.  A  class  of  popular  shrubs  often  confused  with  the  honey- 
suckles, possibly  because  of  their  trumpet  shaped  flowers,  is  the  Weigela 
or  Diervilla.  Although  the  latter  is  now  considered  the  standard  botani- 
cal name,  in  many  of  the  catalogs,  it  is  still  listed  as  Weigela.  Of  the  many 
varieties  in  pink,  white  or  red  that  are  now  listed  of  this  group,  the  old- 
fashioned  pink  flowering  Diervilla  florida  continues  to  lead  in  popularity. 
There  is  another  variety,  Diervilla  hyhrida  Eva  Rathke,  that  is  also  used 
considerably  by  those  familiar  with  its  qualities.    This  variety  is  more  of 
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a  continual  bloomer  than  the  former,  with  deep  carmine-red  flowers  and 
somewhat  darker  foliage.  It  seems  to  blossom  almost  as  profusely  in 
the  shade  as  in  full  sunlight.  It  is  found  very  acceptable,  therefore,  for 
planting  along  the  north  side  of  buildings^or  in  other  partly  shaded 
situations. 

Of  the  many  other  shrubs  worthy  of  consideration,  there  are  the  golden 
bells  or  Forsythias,  whose  yellow  blossoms  are  produced  even  before  its 
leaves  in  the  spring,  so  early  in  fact  that  the  flowers  are  often  caught  by 
late  freezes;  also  the  yellow  flowering  currant,  Ribes  aureum,  with  its 
sweet  fragrant  blossoms,  and  the  Japanese  Rose,  Rosa  rugosa,  with  its 
luxuriant  foliage  and  ever-blooming  flowers.  There  is  no  trouble  about 
having  enough  kinds  to  select  from  but  the  difficulty  is  in  limiting  the 
list  to  the  ones  that  are  best.  For  the  home  garden  maker,  it  will  be 
wise  to  stick  largely  to  the  old  standard^sorts. 
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SHRUBS  FOR  SPECIAL  PURPOSES 
Shrubs  for  Hedges 


♦Berberis  Thunbergii 
Thunberg*8  Barberry 

Rosa  rugosa 
Japanese  Rose 

Spiraea  Vanhouttei 
Van  Houtfs  Spirea 
or  Bridal  Wreath 

Deutzia  Lemoinei 
Lemoin's  deutzia 


Ligustrum  amurense 
Amur  Privet 


Lonicera  tartarica 
Tartarian  Honeysuckle 

Thuja  occidentalis 
Arbor-Vitae  or  White  Cedar 


Shrubs  for  Border  Planting 

a. 


Deutzia  gracilis 
Slender  Deutzia 


Low  Growing. 

Spiraea  Bumalda  var.  Anthony 
Waterer 
Anthony  Waterer's  Spirea 
Berberis  Thunbergii  Spiraea  Thunbergii 

Thunberg's  Barberry  Tkunberg's  Spirea 

Symphoricarpos  orbiculatus       Symphoricarpos  albus 

Coral  Berry  or  Indian  Currant   Snow  Berry 
Kerria  Japonica 
Globe  Flower  or  Corchorus 

b.    Medium  Growing. 


Ribes  ordoratum 

Yellow  Flowering  Currant 
Spiraea  Vanhouttei 

Van  Houtt's  Spirea 

or  Bridal  Wreath 
Spiraea  prunifolia 

Plum-leaved  Spirea 


Rosa  rugosa 

Japanese  Rose 
Rhodotypos  kerrioides 

White  Kerria 

Deutzia  Lemoinei 
Lemoin*8  Deutzia 


c.    Tall  Growing. 


Diervilla  florida 

Rose-colored  Weigela 
Lonicera  Morrowii 

Bush  Honeysuckle 
Forsythia  intermedia 

Golden  Bell 
Viburnum  {In  Variety) 


Philadelphus  coronarius 

Mock  Orange  or  Syringa 
Lonicera  tartarica 

Tartarian  Honeysuckle 
Syringa  {In  Variety) 

Lilac 
Euonymus  americana 

Strawberry  Bu^h 


Shrubs  for  Specimen  Use 


Corinus  americanus 
Smoke  Tree 


Euonymus  alata 
Winged  Burning  Bush 


*The  plant  names  in  this  bulletin  are  those  adopted  by  the  American  Joint  Com* 
mittee  on  Horticultural  Nomenclature. 
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Chionanthus  virginica 
White  Fringe 

Exochorda  racemosa 
Pearl  Bush 

Prunus  cerasifera  Pissardii 
Purple-leaved  Plum 

Prunus  communis 
Flowering  Almond 


Caragana  arborescens 
Siberian  Pea  Tree 

Tamarix  {In  Variety) 
Tamarick 

Cercis  canadensis 
Red-bud 

Chaenomeles  japonica 
Japan  Quince 


Shrubs  for  Exposed  Lake  Front 


Rosa  setigera 
Michigan  Prairie  Rose 

Vibumiun  opulus 
HighrBu^h  Cranberry 

Tamarix  {In  Variety) 


Rhus  {In  Variety) 
Sumac 


Rhamnus  cathartica 
Buckthorn 

Elaeagnus  argentea 
Silver  Thorn 

Rosa  rugosa 
Japanese  Rose 

Syringa  vulgaris 
Lilac 


Philadelphus  coronarius 
Mock  Orange 


Shrubs  for  Shady  Situations 


Symphoricarpos  albus 
Snow  Berry 

Symphoricarpos  orbiculatus 
Coral  Berry 

Calycanthus  floridus 
Sweet-scented  Shrub 

Comus  {In  Variety) 
Dogwood 


Diervilla  hybrida  var.  Eva  Rathke 
Weigela  Eva  Rathke 

Vibumiun  {In  Variety) 

Ligustrum  amiu*ense 
Amur  Privet 


Shrubs  for  Sandy  Soils 


Rhus  canadensis 
Fragrant  Sumac 

Caragana  arborescens 
Siberian  Pea  Tree 

Forsythia  intermedia 
Golden  BeU 

Tamarix  {In  Variety) 
Tamarii^ 


Lonicera  tartarica 

Tartarian  Bush  Honeysuckle 


Rosa  rugosa 
Japanese  Rose 

Rosa  setigera 
Michigan  Prairie  Rose 

Berberis  Thimbergii 
Thunberg^s  Barberry 

Rhus  glabra 
Sumac 

Cotinus  coggygria 
Purple  Fringe 

Spiraea  Vanhouttei 
Van  HouU*s  Spirea 
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Shrubs  for  Steep  Banks 

Rosa  setigera  Spiraea  tomentosa 

Michigan  Prairie  Rose  Hardhack 

Rhus  (In  Variety) 
Sumac 

Sorbaria  sorbif  olia 
Ash-leaved  Spirea 

Roses 
Hybrid  Perpetuals 
— ^For  cut  flowers. 

(Half  hardy,  requiring  some  protection  over  winter) 

Frau  Karl  Druschki  (white) 

Mrs.  John  Laing  (pink) 

General  Jacqueminot  (briUiant  crimson) 

Ulrich  Brunner  (cherry  red) 

Paul  Neyron  (deep  rose) 

Mrs.  R.  G.  Sharman  Crawford  (deep  rose-pivk) 

John  Hopper  (bright  rose) 

Marshall  P.  Wilder  (cherry  carmine) 

Prince  Camille  de  Rohan  (deep  crimson) 

Hardy  Climbing  Roses 

Baltimore  Belle  (white  tinted  pink) 

Crimson  Rambler  (bright  crimson) 

Dorothy  Perkins  (pink) 

Lady  Gay  (rose  pink) 

White  Dorothy  Perkins  (white) 

Roses  for  Landscape  Effect 

Rosa  rugosa  (Japan  rose) 
Rosa  setigera  (Michigan  Prairie  rose) 
Rosa  rubiginosa  ( (Sweet  briar) 
Rosa  rubrif olia  (Red4eaved  rose) 

Hardy  Bush  Roses 

Austrian  Yellow 
Persian  Yellow 
Common  Moss 
Blanche  Moreau  (white) 
Princess  Adelaide  (pale  rose) 
Gracilis  (deep  pink) 
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TREES 

"Among  all  the  materials  at  our  disposal 
for  the  embellishment  of  country;  residences, 
none  are  at  once  so  highli;  ornamental,  so 
indispensable  or  so  easily;  managed  as  trees 
or  wood.''* 

Trees  are  especially  valuable  as  screens, 
windbreaks,  backgrounds  for  buildings,  for 
shade  and  for  their  own  individual  beauty  in 
a  design.  By  a  natural  arrangement  of 
trees  in  the  improvement  of  the  country 
home  grounds,  buildings  which  might  other- 
wise seem  bare  and  bald  may  be  made  in- 
teresting and  often  picturesque.  They 
should  be  disposed  around  our  houses  in 
groups,  masses,  thickets  and  as  single  trees 
in  such  a  maimer  as  to  rival  the  most  beau- 
tiful scenery  of  nature  as  well  as  to  provide 
all  the  comforts  and  conveniences  of  a  rural 
home. 

In    selecting  trees  for   home  planting, 
the  following  requirements  should  be  con- 
sidered:   namely — form,  hardiness,  adapta- 
bility, rapidity  of  growth,  shade  production, 
freedom  from  insects  and  diseases,  neatness  ana  general  beauty. 

In  purcha^ng  trees  one  should  obtain  healthy,  well  shaped  trees. 
It  is  generally  a  waste  of  time  and  money  to  set  poor,  deformed  trees. 
Wild  trees  may  be  used  but  they  are  less  likely  to  withstand  the  shock  of 
transplanting  than  those  that  have  been  previously  transplanted  in  the 
nursery.  In  purchasing  shade  trees,  it  is  possible  to  set  out  trees  as  large 
as  a  foot  in  diameter  but  the  cost  is  so  great  that  few  can  afford  to  trans- 
plant trees  of  such  size.  As  a  rule,  smaller  trees  transplant  more  success- 
fully. Trees  for  street  planting  should  be  about  two  inches  in  diameter 
and  ten  to  twelve  feet  in  height. 

In  transplanting  trees,  as  many  roots  as  possible  should  be  preserved 
as  trees  with  large  root  systems  do  much  better  than .  those  whose  roots 
have  been  severely  pruned. 

As  the  tree  is  purchased  from  the  nursery,  the  top  or  crown  is  usually 
already  formed.  This  general  shape  of  the  top  should  be  preserved  in 
pruning  after  transplantmg.  If  the  root  system  has  been  severely  pruned, 
it  will  be  necessary,  however,  to  cut  back  the  branches  of  the  top  to 
maintain  a  balance  between  the  roots  and  foliage,  altho  it  is  better  to 
maintain  this  balance  by  saving  the  roots  than  by  sacrificing  branches. 


♦Section  III,  Chapter  on  "Wood,"  Treatise  on  the  Theory  and  Practice  of  Landscape 
Gardening.  By  A.  J.  Downing.  This  book  was  the  first  landscape  gardening  book 
published  in  America  and  is  considered  one  of  the  best  at  the  present  time.  It  started 
a  great  popular  movement  toward  the  development  of  beautiful  home  groimds  and  its 
author  by  his  manv  writings  and  landscape  gardening  work  exerted  more  influence  in 
the  development  of  American  horticulture  than  probably  any  other  single  figure. 
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SuASE  Trees. 


-How  TO  Plant  a  Thee 
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During  transplanting,  the  roots  of  the  trees  should  never  be  allowed 
to  become  dry.  If  a  choice  is  allowed,  transplant  a  tree  on  a  cloudy  day 
as  a  bright  sun  or  a  dry  wind  exhausts  the  stored  up  moisture.  As  soon 
as  the  trees  arrive  from  the  nursery  they  should  be  "heeled-in"  in  moist 
soil  until  planting. 


Large  trees  may  be  ttaasplanted  successfully  during  the  dormant  period  by  dixging  a 

trench  around  the  roots,  some  three  or  four  feet  from  the  trunk  to  retain 

a  large  ball  of  soil  with  the  roots. 

In  planting  the  tree,  the  hole  should  be  dug  slightly  larger  than  is 
necessary  to  accommodate  the  roots  without  bending  or  twisting  them. 
If  the  site,  as  is  often  the  case,  is  on  "made"  ground,  remove  at  least  a 
cubic  yard  of  the  soil  or  rubbish  and  provide  as  much  good  loam.  In 
planting  the  tree,  spread  a  layer  of  fine  mellow  soil  mixed  well  with  about 
one-third  its  bulk  of  well  decomposed  stable  manure,  if  available,  in  the 
bottom  of  the  hole.  Never  use  fresh  manure.  The  tree  should  then  be 
planted  by  packing  the  fine  soil  firmly  about  the  roots,  setting  the  tree 
about  two  inches  deeper  in  the  soil  than  it  stood  in  the  nursery.  If  the 
soil  is  dry  at  planting  time,  watering  directly  after  planting  will  be  bene- 
ficial as  it  will  help  much  in  packing  the  soil  about  the  roots  and  supplying 
moisture. 
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DECIDUOUS  TREES 
Oaks 

Of  all  the  trees  that  may  be  used  on  the  home  grounds,  the  oaks  are 
undoubtedly  the  best  shade  trees,  for  with  few  exceptions,  they  are 
beautiful,  long  lived  and  little  subject  to  insects  and  diseases.  They  are 
commonly  con^dered  to  be  slow  growing  trees  but  when  well  cared  for 
the  growth  of  many  of  them  is  quite  rapid.  The  wkite  oak  is  probably  the 
best  known  and  one  of  the  longest  lived  trees.  While  young,  it  has  an 
elegant  appearance  and  when  old  it  generally  becomes  majestic  and 
picturesque.  It  is  especially  adapted  for  lawn  planting.  The  red  oak 
seems  to  be  satisfied  with  a  comparatively  poor  soil,  develops  a  straight 
sturdy  trunk,  a  symmetrical  top  and  its  foliage  turns  a  brilliant  color  in 
the  fall.  It  is  the  most  rapid  growing  of  the  oaks  and  well  adapted  for 
both  lawn  and  street  planting.  The  scarlet  oak  is  much  like  the  red  oak, 
altho  it  is  smaller  in  size  and  does  well  even  on  poorer  soil.  Its  foliage 
becomes  brilliantly  colored  in  the  fall  and  hence  the  name.  The  pin  mk 
grows  taller  and  more  slender  than  most  other  oaks  with  an  unusually 
straight  trunk.  The  leaves  are  small  and  quite  persistent  through  the 
winter.  This  tree  thrives  well  upon  moist  ground  but  grows  well  even 
where  the  soil  is  quite  dry.  It  is  especially  adapted  for  street  planting 
and  also  makes  a  very  desirable  lawn  tree,  the  foliage  being  less  brilliantly 
colored  than  the  red  oak  altho  beautiful  during  all  parts  of  the  growing 
season. 

Elms 


The  American  elm  is  probably  the  stateliest  tree  grown  in  this  country. 
Usually  the  tree  assumes  a  hi^h,  upright  spreading  form,  producing  a 
shade  that  is  not  too  dense  for  either  lawn  or  street  purposes.    As  a  street 
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tree,  it  combines  more  desirable  qualities  than  any  other  kind  altho  it 
grows  too  large  for  narrow  streets.  It  prefers  a  reasonably  fertile  soil 
and  plenty  of  moisture,  and  under  these  conditions,  is  a  comparatively 
rapid  grower. 

MAPLE 

No  trees  have  been  more  widely  used  for  planting  the  home  grounds 
than  the  maples,  as  they  are  very  satisfactory  as  shade,  ornamental  or 
street  trees.  The  white,  silver  or  soft  maple  is  largely  planted  because  of 
its  rapid  growth  altho  it  is  a  short  lived  tree,  very  susceptible  to  borers 
and  very  subject  to  splitting  and  breaking.  The  Norway  maple  is  the 
best  tree  for  streets  of  moderate  width  and  is  a  very  desirable  lawn  tree. 
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It  is  adaptable  to  almost  any  soil,  hardy  and  little  subject  to  serious 
insects  or  diseases.  It  is  one  of  the  first  maples  to  come  into  foliage  in  the 
spring  and  the  last  to  drop  its  leaves  in  the  fall  although  the  foliage  does 
not  take  on  such  brilliant  color  effects  as  the  sugar  and  red  maples.  The 
red  leaved  variety  of  the  Norway  maple  is  an  especially  attractive 
tree  when  properly  located  on  the  home  grounds.  The  common  red  maple 
thrives  best  on  a  moist  soil  and  is  sometimes  used  as  a  street  tree  although 
proving  more  suitable  for  lawn  planting.  In  the  fall,  the  coloring  of  the 
foliage  is  brilliant  and  in  the  spring  its  blossoms  make  a  very  attractive 
early  spring  effect.  The  sugar  maple  is  the  most  widely  known  and  one 
of  the  best  of  all  the  maples.  It  is  a  larger  tree  than  the  Norway  maple 
although  in  many  other  respects  so  much  like  it  that  the  two  are  often 
hard  to  distinguish.  It  thrives  in  cool  situations  and  does  not  do  as  well 
under  adverse  soil  conditions  as  the  Norway  maple.  Its  foliage  becomes 
brilliantly  colored  in  the  fall,  varying  from  yellow  to  scarlet.  The  ash 
leaved  maple  or  box  elder  is  frequently  planted  as  a  lawn  tree  and  it  accom- 
modates itself  well  to  adverse  conditions.  Like  the  silver  maple,  it  is  a 
short  lived  tree  and  not  recommended  for  general  planting. 

Beech.  The  beech  makes  one  of  the  most  attractive  and  beautiful 
lawn  trees.  It  requires  a  rich  well-drained  soil  and  grows  rather  slowly. 
The  tree  branches  too  low  to  produce  a  desirable  street  tree  and  the  crown 
develops  such  dense  foliage  as  to  cast  a  heavy  shade.  During  the  winter, 
the  light  gray  tint  of  the  bark  produces  an  excellent  landscape  effect 
while  in  the  summer  the  silvery  effect  of  the  foliage  is  very  beautiful. 
The  American  beech  is  largely  used  in  this  country  although  there  are  many 
ornamental  forms  of  the  European  species  such  as  the  purplfr-leaved,  cut- 
leaved  and  drooping  beeches  that  are  also  popular.  In  planting  upon  the 
lawn,  it  is  well  to  place  these  trees  well  away  from  the  buildings  or  any 
spot  where  sunlight  is  desired  either  in  winter  or  summer. 

There  are  many  other  desirable 
kinds  of  deciduous  trees  that  are 
all  valuable  under  special  condi- 
tions.  Where  quick  temporary 
effects  are  desired  the  poplars  are 
favorite  trees  while  the  attractive 
and  graceful  white  birches,  the 
golden  willows,  the  stately  syca- 
mores or  that  much  over  planted 
catalpa,  may  sometimes  find  an 
appropriate  setting  in  the  home 
planting. 

Evergreens 
There  are  few  home  grounds 
where   a   few  ever-  greens    can- 
not    be     advantageously     used 
for     producing      permanent 
screens,  wind  breaks,  shelterbelts 
or  hedges.  They  are  very  valuable 
if    planted    sparingly  about   the 
lawn  as  they  contrast  well  with 
The  Norway8pruce{Pice-i«ceba)is  one         the  dedduous  trees  and  enliven 
of  the  beat  evergreens  for  lawn  planting  £(,6   landscape  effects  during   the 
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winter  season.  When  used  too  much  about  the  grounds,  they  are  apt  to 
produce  a  somber  gloomy  effect.  They  should  never  be  used  near  the 
south  or  east  side  of  buildings  where  they  might  shade  them  during  the 
winter  months.  When  placed  well  in  the  background  of  shrubs  or 
deciduous  trees,  they  give  excellent  results. 

More  spruces  have  been  planted  about  home  grounds  than 
any  other  land  of  evergreen.  They  are  the  fastest  growing  of  all  ever- 
greens, are  very  hardy  and  do  well  on  almost  all  kinds  of  soil.  For  quick 
effects  under  average  conditions,  the  spruces  are  generally  the  best. 
They  are  much  used  for  windbreaks  and  hedges  as  well  as  for  planting 
about  the  lawn. 

The  Norway  spriLce  is  one  of  the  best  and  most  planted  of  all  the 
spruces.  It  adapts  itself  well  to  any  soil  and  almost  any  condition.  The 
tree  is  clean,  trim  and  bright  both  in  summer  and  winter.  As  windbreaks 
upon  the  farm,  it  is  one  of  the  very  best  to  plant.  The  trees  grow  high 
and  thick  and  will  live  almost  indefinitely.  To  maintain  a  thick  growth 
at  the  base  of  the  tree,  it  is  often  necessary  to  top  them.  Care  must  then 
be  taken  to  prevent  the  formation  and  growth  of  two  leaders.  The 
beauty  of  all  evergreens  depends  upon  the  preservation  of  a  good  healthy 
growth  about  the  base  of  the  tree  whether  they  are  used  as  hedges,  wind- 
breaks to  lawn  specimens. 

The  Colorado  blue  spruce  is  one  of  the  most  beautiful  of  the  evergreens. 
The  branches  are  prMuced  in  whorls  around  the  trunk  and  the  foliage 
is  dense  and  of  a  bluish  color.  It  thrives  in  almost  any  soil  and  locality, 
is  a  vigorous  grower  and  does  well  in  cold  exposed  situations.  These 
trees  are  propagated  in  the  nurseries  by  grafting  cions  from  the  finest 
bluest  tree  on  vigorous  seedlings,  thus  producing  trees  that  are  uniformly 
of  a  comparatively  intense  blue  color.  When  seed  is  planted  of  this 
variety,  some  of  the  seedlings  come  true  blue  while  others  revert  to  the 
green. 

White  pine  is  the  most  valuable  variety  of  pines  both  for  planting 
about  the  home  and  for  producing  windbreaks  or  shelter  belts.  When 
planted  for  windbreaks,  white  pine  should  be  placed  further  apart  than 
other  evergreens  as  the  limbs  grow  out  close  to  the  ground  and  spread 
widely.  The  foliage  is  softer  and  finer  than  most  other  evergreens.  The 
young  tre^  look  trim  and  neat  all  the  year  around  while  the  old  specimens 
are  very  picturesque. 

The  Austrian  pine  is  a  variety  that  is  especially  recommended  for 
planting  in  the  middle  west.  The  growth  is  very  dense  and  the  trees 
grow  to  a  large  size.  As  planted  singly  on  the  lawns,  the  trees  produce 
a  beautiful  effect  while  when  planted  in  groups,  the  dark  foliage  shows  in 
excellent  contrast  with  spruce  or  other  evergreens. 

The  Hemlock  is  also  a  very  popular  evergreen  for  lawn  planting  and 
for  producing  hedges.  The  foliage  is  very  fine,  producing  a  delicate 
effect  and  the  trees  are  graceful  and  usually  long  lived.  They  stand 
shearing  well  when  planted  in  hedges  and  will  grow  in  the  shade.  For 
planting  in  groups  with  other  evergreens  they  are  also  most  excellent. 
The  trees  do  best  with  a  northern  or  eastern  exposure  and  when  protected 
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from  the  drying  winds.  They  prefer  a  moist  soil.  Sometimes  the  trees 
have  a  tendency  to  grow  quite  straggly  and  should  be  frequently  topped 
to  maintain  a  dense  growth  of  the  lower  branches. 

Arbor  Vitde.  These  evergreens,  commonly  known  as  the  white  cedars, 
are  usually  small  growing,  formal  shaped  trees.  They  are  quite  different 
in  textiu^  from  other  evergreens  and  very  beautiful  when  properlv  used. 
The  varieties  vary  much  as  to  their  form,  size  and  color  of  foliage  but  the 
pyramidal  varieties  are  most  largely  used.  These  may  be  especially 
valuable  in  grouping  with  other  evergreens  or  in  planting  as  screens  or 
hedges.  They  stand  pruning  very  well  and  can  be  trained  to  almost 
any  shape.  They  prefer  a  moist  deep  soil  but  will  thrive  on  any  moder- 
ately fertile,  well  drained  soil.  They  may  be  found  growing  wild  in  many 
of  the  low  moist  places  in  the  central  western  states  and  if  transplanted 
while  still  small,  will  produce  excellent  specimens. 

TREES  FOR  SPECIAL  PURPOSES 

a.    Street  Planting. 


Acer  saccharum 
Sugar  Maple 

Acer  platanoides 
Norway  Maple 

Quercus  rubra 
Red  Oak 


Ulmus  americana 
American  Elm 

Quercus  palustris 
Pin  Oak 

Tilia  vulgaris 
Ldnden 


b.    Trees  for  Specimen  Planting. 


Acer  platanoides  Schwedleri 
Purple  Norway  Maple 

Magnolia  soulangeana 
Soulange^s  Magnolia 

Crataegus  coccinea 
Scarlet  Thorn 

Cladrastis  lutea 
Yellow-Wood 

Comus  florida 
Flowering  Dogwood 

Quercus  {In  Variety) 
Oak 

Populus'nigra  italica 
Lombardy  Poplar 

Sorbus  americana 
Mountain  Ash 


c. 


Pyrus  (In  Variety) 
Flowering  Crabapple 

Cercis  canadensis 
Redbud  or  Judas  Tree 

Betula  (In  Variety) 
Birch 

Prunus  cerasifera  Pissardii 
Purple-leaved  Plum 

Morus  alba  pendula 
Tea's  Weeping  Mulberry 

Thuja  {In  Variety) 
White  Cedar 

Picea  (In  Variety) 
Spruce 

Fagus  {In  Variety) 
Beech 


Trees  for  Exposed  Lake  Front. 

Caragana  arborescens  Betula  populifolia 

Siberian  Pea  Tree  American  White  Birch 

Betula  pendula  Crataegus  Oxyacantha 

European  White  Birch  May  Thorn 
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E3aeagnus  angustif  olia 
Rtissian  Olive 

Pyrusbaccata 
Flowering  Crab 

Robinia  pseudacacia 
Black  LoetLst 

Pinus  nigra  austriaca 
Austrian  Pine 

Pinus  sylvestris 
Scotch  Pine 

Picea  canadensis 
White  Spruce 


Crataegus  Oxyacantha  coccinea 
Scarlet  Thorn 

Populus  Eugenei 
Carolina  Poplar 

Juniperus  communis  hibemica 
Irish  Juniper 

Pinus  montana  M ughus 
Dwarf  Pine 

Sorbus  americana 
Mountain  Ash 

Quercus  macrocarpa 
Mossy  Cup  Oak 

Picea  excelsa 
Norway  Spruce 


Trees  for  Windbreaks 

Pinus  strobus  Pinus  resinosa 

White  Pine  Red  or  Norway  Pine 

Picea  excelsa  Pinus  sylvestris 

Norway  Spruce  Scotch  Pine 

Thuja  occidentalis 
White  Cedar  or  Arbor-Vitae 
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VINES 


Vines  are  as  essential  in  harmonizing  the  house  with  its  surroundings 
as  the  trees  and  shrubs  we  plant  about  it.  When  used  in  this  manner, 
their  principal  function  is  to  tone  down  the  stiff,  bold  angles  and  bare 
surfaces  of  the  house,  producing  a  softness  in  the  landscape  that  could 
be  obtained  in  no  other  way.  They  are  also  valuable  in  covering  steep 
banks,  walls  and  fences;  in  the  production  of  quick  screens  and  in  the 
covering  of  stumps  or  conspicuous  trunks  of  trees. 

The  principal  determinants  to  success  in  their  use  consists  in  selecting 
the  proper  places  to  plant  the  vines  and  the  most  appropriate  vine  for 
each  place.  As  one  frequently  sees  them  used,  they  are  covering  spaces 
which  would  be  far  more  beautiful  if  left  open  or  leaving  spaces  exposed 


Vines  should  eohance  rather  than  conceal  the  architecture.    The  Boston  Ivy 

(Panhenocissus  tricuspidaia  Veiicfiii)  is  excellent  for 
covering  brick  or  stone  work. 

which  should  be  covered,  thus  ruining  the  architectural  features  of  the 
building.  If  correctly  used,  they  should  embellish  rather  than  conceal 
the  architecture.  Porch  columns,  cornice  lines,  comers  and  angles  of 
buildings  should  be  left  open  here  and  there  to  reveal  the  form  and  design 
of  the  structure.  By  planting  the  less  sightly  portions  and  leaving  the 
more  beautiful  elements  of  the  design  exposed,  even  the  most  ordinary 
looking  houses  may  often  become  very  attractive.    The  style  of  architec- 
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ture  of  the  building  will  largely  determine  the  character  of  the  vine  that 
should  be  selected  to  embellish  it.  The  Dutchman's  Pipe  and  Boston 
Ivy  are  more  suitable  for  the  development  of  the  formal  style  of  treatment 
than  the  freer  growing  vines  such  as  the  Clematis  or  Honeysuckle.  Some 
of  the  flowering  vines  that  do  not  produce  a  dense  shade  are  particularly 
valuable  for  draping  porch  columns  and  training  about  windows  or 
along  the  cornice  of  a  porch.  The  flowering  Clematis,  Wistaria  and 
Honeysuckle  may  often  be  used  in  this  way,  while  on  porches  with  a 
western  exposiu^  where  a  dense  shade  is  desirable,  the  Virginia  Creeper, 
Bittersweet  or  some  of  the  vines  producing  a  heavier  foliage  may  be  most 
desirable. 

The  planting  of  vines  too  close  to  the  foundation  of  buildings  is  a 
frequent  cause  of  failiu^  in  their  development,  as  the  cold  wall  and  diy 
soil  in  such  a  location  is  not  conducive  to  the  growth  of  vines.  It  is 
better  to  pl^it  them  a  foot  to  eighteen  inches  from  the  wall  where  the 
soil  is  moist  and  the  roots  may  develop  very  vigorously.  Exposiu*e  is  also 
an  important  consideration  in  planting  vines.  Many  of  the  vines  such  as 
Wistaria,  Climbing  roses  and  Clematis  prefer  a  southeastern  exposure, 
while  the  Virginia  Creeper,  Dutchman's  Pipe  and  the  Honeysuckles  will 
thrive  in  shady  places  or  with  a  northern  exposure.  Most  vines,  however, 
will  flower  more  freely  if  given  plenty  of  sunlight.  The  soil  is  a  veiy 
imi>ortant  factor  in  growing  vines  successfully.  They  require  a  well 
dr^ed  soil,  fairly  moist  and  fertile,  altho  they  often  survive  and  struggle 
along  on  a  poor  soil.  If  the  soil  is  poor,  it  dfiould  be  replaced  with  nch 
loam,  if  this  can  be  obtained.  Otherwise,  the  soil  should  be  enriched 
with  well  decomposed  stable  manure  or  commerdai  fertilizer,  being 
cso^ul  that  this  material  is  not  allowed  to  come  in  direct  contact  with 
the  roots.  After  plaiting,  the  soil  should  be  kept  well  cultivated,  never 
allowing  it  to  become  hard  and  dry. 

The  dust  and  gases  of  the  cities  ruin  many  of  the  vines  altho  certain 
kinds  such  as  Boston  Ivy  and  Virginia  Creeper  seem  to  thrive  even  imder 
these  conditions.  These  vines,  however,  should  not  be  allowed  to  climb 
upon  wooden  structures  as  they  are  apt  to  make  the  house  damp  and 
to  cause  the  wood  to  decay.  Vines  should  be  found  very  acceptable  in 
planting  steep  banks  and  thus  preventing  washing,  while  for  covering  bare 
and  unsightly  places  under  trees  or  over  dead  stumps,  they  may  be  made 
to  produce  excellent  landscape  effects.  For  covering  stone  walls,  fences, 
arbors  and  in  countless  other  ways,  vines  will  be  f oimd  most  effective  on 
the  home  groimds. 

VINES  FOR  SPECIAL  PURPOSES 

a.    Flowering  Vines 

Clematis  Jackmanii  Roses,   Wichuraiana   Hybrids 

Purple  Clematis  Crimson  Rambler 

Dorothy  Perkins. 

Clematis  paniculata  Wisteria  sinensis 

White  Flowering  Clematis  Chinese  Wisteria 

Campsis  radicans  Lonicera  japonica  Halliana 

Trumpet  Vine  Halt's  Japan  Honeysuckle 
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b.    Vines  for  covering  brick,  stone  and  masonry 

Parthenocissus  tricuspidata  Veitchii 
Boston  Ivy 

Parthenocissus  quinquefolia  Engelmannii 
Engelmann's  Ampelopsis 

Euonymus  radicans 
Climbing  Euonymus 

c.    Vigorous  climbing  vines  with  heavy  foliage 

Celastrus  scandens  Lonicera  (In  Variety) 

Bittersweet  Honeysuckle 

Campsis  radicans  Wisteria  sinensis 

Trumpet  Vine  Chinese  Wisteria 

Parthenocissus  quinquefolia  Aristoloehia  maerophylla 

Virginia  Creeper  Dutchman's  Pipe 

Clematis  paniculata 
White-flowering  Clematis 
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HARDY  PERENNIALS 

Hardy  perennials  will  always  remain  a  most 
popular  class  of  flowering  plants.  There  is  not 
a  time  during  the  whole  flower  season  in  which 
some  h^y  perennial  is  not  in  bloom,  while 
during  the  months  of  July  and  August,  when 
almost  all  the  woody  shrubs  have  ceased 
blooming,  these  plants  are  mainly  depended 
upon  for  flower  display.  They  are  not  fastidi- 
ous about  the  soil  they  grow  in  altho  many 
have  a  preference.  Under  trees  or  shrubberies, 
on  sloping  dry  banks,  along  the  borders  of 
ponds  or  brooks,  suitable  perennials  may  be 
selected  that  thrive  under  such  conditions. 
Their  ability  to  thrive  with  little  care  makes 
them  a  very  cheap  and  desirable  class  of  plants 
for  the  home  grounds. 

Perennials  are  especially  suited  for  border 
planting  and  when  placed  in  front  of  shrubbery 

v^j^seMiLyTb^autif^fpe^-  "^^^  they  are  most  effective.    They  are  also 

enn'ial    that   should    be    more  very  ef- 

largely  planted,  producing  beau-  fective- 

tiful  spikes  of   intense  lustrous  Jy     used 
blue  color.  when 

planted  along  garden  walks,  walls, 
fenced,  against  buildings  and  in- 
numerable  other  places  about  the 
home  grounds.  In  planting  peren- 
nials they  should  be  grouped  or 
naturalistically  massed  asthe  effect 
produced  by  a  colony  is  more  at- 
tractive than  the  effect  of  a 
number  of  varieties  scattered  aim- 
lessly with  few  plants  of  each 
together.  Many  of  the  perennials 
can  be  grown  from  seed.  It  is 
best  to  sow  the  seed  in  hotbeds  or 
cold  frames  very  early  in  the  spring 
and  the  seedlings  may  be  after- 
wards transplanted  out  of  doors. 
Usually,  however,  they  are  propa- 
gated more  easily  by  division. 

Of  the  old  time  favorites,  there 
are  the  foxgloves,  larkspurs,  holly- 
hocks, sweet-williams  and  phlox, 
all  so  characteristic  of  the  early 
colonial  gardens,  that  are  just  as 
desirable   today.    There  are  the 

columbines,  blanket-flowers,  cor-        -n,  ,  ■  -.  „„.  „,  ,i,„  „„„»  =,.i.f,^ta™ 
'■  .  ■       i  The  Ins  IS  one  of  the  most  satistactoiy 

eopsiS,  peonies  and  poppi^,  favor-  perennials  for  border  planting 

ites  for  their  beautiful  'flowenng  and  cut  flowers. 


FOR  FARM  AND  HOME  PLAWTING 47 

eflfects.  For  planting  about  ponds  or  upon  deep  moist  soil,  there  are 
the  iris,  forget-me-not,  lily-of-the-valley,  bee  balm,  trillium,  cardinal 
flower  and  the  ornamental  grasses,  while  for  late  summer  and  fall 
effects  there  are  the  hardy  chrysanthemums,  golden  glow,  asters  and 
anemone  or  wind  flower.  So  from  early  spring  until  fall  when  tine  ground 
is  finally  cdvered  with  a  blanket  of  snow,  the  hardy  perennials  are  lending 
their  color  tints  to  brighten  their  surroundings. 


PERENNIALS  FOR  SPECIAL  PURPOSES 

a.    Standard  Types  for  General  Planting. 


Iris  germanica 

German  Iris 
Phlox  paniculata 

Garden  Phlox 
Paeonia 

Peony 
Delphinium 

Larkspur 
Aster 

Aster 


Rudbeckia  laciniata 

Golden  Glow 
Coreopsis  lanceolata 

Lance-leaved  Tickseed 
Dianthus  barbatus 

Sweet  William 
Aquitegia 

Columbine 
Chrysanthemum 

Chrysanthemum 
Althsea  rosea 

Hollyhock 


Purple  Loosestrife  (LytFirMm  Salicaria  roseum),  a  late  Bummer  flowering  perennial 
that  delights  in  a  moist  soil,  planted  amid  shrubbery. 
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Achillea  Ptarmica  var.  Boule  de 

Neige 

Ball  of  Snow 
Monarda  didyma 

Bee  Balm 
Hosta  plantaginea 

Day  Ldly 
Gypsophila  paniculata 

Baby's  Breath 
Papaver  orientale 

Oriental  Poppy 
Phlox  subulata 

Af  OSS  Pink 
Hibiscus  Moscheutos 

Marsh  MaUow 


Largely 


Gaillardia  aristata 
Blanket  Flower 
Narcissus  poeticus 

Narcissus 
Anemone  japonica 

Japanese  Windflower 
Iberis  sempervirens 

Evergreen  Candytuft 
Aquilegia  formosa  hybrids 

Columbines 
Chrysanthemum  coccineum 

Feverfew 
Lobelia  cardinaJus 

Cardinal  Flower 
Eulalias  (In  Variety) 

Plume  Grasses 


CHOICE  VARIETIES  OF  PEONIES 

White  Pink 


Early 

F estiva  Maxima 

Madame  de  Verneville 
Mid-season 

Baroness  Schroeder 
Late 

Marie  Lemoine 

Couronne  d'Or 

Deep  Pink 

Early 

Alexandriana 
Mid-season 

Modeste  Guerin 
Late 

Livingston 

Monsieur  Boncharlat  Aine 


Early 

Delicatissima 
Mid-season 

Therese 

Madame  Emile  Lemoine 

Albert  Crousse 
Late 

Dorchester 

Red 

Early 

Augustin  d'Hour 
Mid-season 

Felix  Crousse 
Late 

Henry  Demay 


CHOICE  VARIETIES  OF  PHLOX 

Mrs.  Jenkins  {early  white) 
Fraulein  Von  Lassburg  {large  white) 
Jeanne  d'Arc  {late  white) 
Bridesmaid  {white,  carmine  center) 
Henri  Murger  {white,  carmine  center) 
Europa  {white,  carmine  eye) 
W.  C.  Egan  {soft  pink) 
Selma  {pink,  red  eye) 
Pantheon  {briUiant  rose) 
Rynstrom  {deep  salmon  pink) 
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Siebold  (bright  scaHet) 

Rosenberg  (reddish  violet  with  red  eye) 

B.  Comte  (jmrple) 

CHOICE  VARIETIES  OF  GERMAN  IRIS 

Atropurpurea  (purple) 
Fairy  (ivory  white,  pale  violet  veins) 
Florentina  (white,  tinged  with  blue)  early 
Gracchus  (yellow  and  crimson)  early 
King  of  Iris  (yeUow  and  brown) 
Madame  Chereau  (white,  tinged  blue) 
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Madame  Pacquette  (bright  rosy  claret)  early 

Maori  King  (rich  golden  yeUow) 

Mrs.  H.  Darwin  (white,  violet  veins)  early 

Pallida  Dalmatica  (lavender,  bltie) 

Queen  of  May  (lilac,  pink) 

Silver  King  (silvery  white)  early 
ANNUALS 
Annuals  are  always  desirable  on  every  home  grounds  as  they  are  meet 
essential  in'  producing  the  best  and  most  continuous  disjilay  of  flowo? 
during  the  summer  months.  Their  great  variety  and  their  adaptability 
to  all  soils  and  conditions  as  well  as  the  many  beautiful  ways  in  which 
they  may  be  used  about  the  home  grounds  make  them  almost  indispen- 
sable. As  cut  fiowfers  they  are  the  particular  favorites  of  nearly  every  one 
and  the  planting  of  the  home  grounds  without  a  few  such  annuals  as 
sweet  peas,  asters,  pansies,  or  nasturitums  would  hardly  seem  complete. 

Annuals  are  also  especially  valuable  in  producing  quick  effects  as  well 
as  for  enhancing  the  grounds  of  the  renter  or  person  who  has  not  the  means 
to  plant  the  more  expensive  perennial  or  permanent  kinds.  When 
planted  in  the  foreground  of  shrubs  or  among  perennial,  annuals  are  mc«t 
pleasing  but  it  is  an  unfortunate  mistake  to  grow  annuals  in  flower  beds 
dotted  over  the  lawn.  In  the  free  and  natural  style  of  landscape  gardoi- 
ing  they  should  be  planted  in  naturalistic  beds  about  the  borders  of  the 
home  grounds  and  when  so  arranged,  enhance  the  beauty  of  the  entire 
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Cobea  (.OAaea  u 

grounds.     They  tnav  also  be  appropriately  placed  as  border  plantings 
along  garden  walks,  about  the  base  of  buildings  or  in  front  of  walls  or  fences. 

Annuals  are  fortunately  very  easy  to  grow.  Almost  all  of  them  may 
be  grown  successfully  by  sowing  the  seeds  of  the  plants  directly  in  Uie 
permanent  beds  but  usually  better  plants  are  obtained  by  seeding  them  in 
hotbeds  or  cold  frames  or  in  boxes  of  earth  in  the  house,  from  which 
tiiey  may  later  be  transplanted  to  the  beds.  Frequently  the  plants  come 
into  blossom  a  month  earlier  when  grown  in  this  manner  and  hence  a 
longer  flowering  season  is  obtained. 

The  kinds  of  annuals  are  so  numerous  that  a  selection  is  largely  a 
matter  of  personal  preference.  The  pansies,  if  sown  in  July  or  August, 
produce  an  excellent  early  spring  display,  while  if  seeded  indoors  in  late 
winter  and  planted  in  a  partially  shaded  location,  they  should  bloom 
continuously  during  the  summer.  The  sweet  alyssum,  dusty-miller, 
candytuft  and  lobelia  make  excellentedgingplants,  while  for  summer  flower 
displays,  nasturtiums,  petunias,  coxcomb,  stocks,  verbenia,  annual  phlox, 

?3ppies,  salvia,  zinnias  and  balsams  are  all  easily  grown  and  very  effective, 
ortulaca  is  most  accommodating  in  covering  dry  sandy  banks  and 
the  heliotrope,  marguerites,  stocks  and  mignonette  in  furnishing  the  gar- 
dens with  tneir  delightful  fragrance.  For  large  foliage  effects  there  is 
nothing  to  compare  with  ricinus  or  castor  oil  bean,  while  the  large  beau- 
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tiful  colored  flower  spikes  of  the  snap  dragon  compare  very  favorably 
with  the  beauty  of  any  of  the  perennials.  In  late  summer,  the  astere, 
cosmos  and  burning-bush  add  their  brilliance  to  the  flower  display  and 
most  all  of  such  annuals  continue  to  bloom  till  the  frosts  of  the  fall  dis- 
mantle their  robes  of  beauty. 

Annuals  Valuable  for  Cut  Flowers 


Asters,  late  branching 

Sweet  Peas 

Cosmos,  early  flowering 

Pansies 

Nasturtiimis,  dwarf 
Mignonette 

Dianthus 


Bachelor  Buttons 

Zinnias 

Snapdragon 

Com  Flower 

Heliotrope 

Stocks 


Annuals  for  Garden  Effects 


For  edgings: 

Sweet  Alyssum 
Lobelia 
English  Daisy 
Dwarf  Cockscomb 
Dusty  Miller 
Ageratum 
Candytuft 


For  bedding  effects: 

Annual  Phlox 

Verbena 

Annual  Poppies 

Petunia,  var.  Rosy  Mom 

African  Daisy 

Marigold 

Balsam 

Celosia 

Portulaca 


TaU  growing  anniuils: 

Castor  Oil  Bean 
Sunflower 
Cosmos,  late 

Annual  Vines 


Cyperusvine 
Balloon  Vine 
Gourd,  Ornamental 
Climbing  Nasturtiums 
Scarlet-runner  Bean 


Wild  Cucumber 
Moming  Glory 
Hop  Vine 
Moon  Vine 
Cobea 
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THE  INSPIRATION 

Th^  attainment  and  enjoyment  of  beautiful  home 
grounds  are  among  the  greatest  privileges  asso- 
ciated with  country  living.  A  beautiful  home  en- 
vironment constitutes  one  of  the  greatest  existing 
sources  of  inspiration  for  the  finer  and  better  emo- 
tions of  life.  Beautiful  trees,  shrubs,  lawns,  and 
flowers  surrounding  ones  abode  constitute  a  per- 
petual source  of  human  satisfaction.  With  all  the 
wonderful  developments  of  the  modern  city,  man 
has  not  discovered  an  adequate  substitute  for  the 
enjoyment  of  the  elements  that  constitute  a  beau- 
tiful landscape. 

Planning  and  developing  beautiful  grounds  about 
the  farm  home  is  not  an  especially  difficult  task. 
No  elaborate  effects  are  needed,  nor  are  they  ap- 
propriate. A  simple  unpretentious  development  to 
harmonize  the  home  grounds  with  the  larger  land- 
scape, but  of  a  somewhat  more  cultivated,  subdued, 
and  refined  character,  should  be  the  controlling  aim. 
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The  development  of  beautiful  grounds  about  the  farm  home  begins 
■with  the  selection  of  the  site  for  the  house.  The  location  selected  for 
the  house  should  first  of  all  be  sightly,  that  is,  it  should  be  a  pleasing 
spot  to  live  upon.  This  infers  that  it  should  be  somewhat  higher  than 
its  surrounding  ground,  with  plenty  of  light  and  pleasing  views  or 
scenes  available  from  it.  A  beautiful  vista  of  a  distant  lake  or  river,  of 
a  picturesque  valley,  or  even  a  large   expanse  of  landscape  with   its 


changing  seasonal  effects  will  enhance  the  enjoyableness  of  the  place 
without  adding  to  its  cost.  Pleasing  landscape  vistas  tend  to  make 
pleasing  home  grounds. 

The  exposure  of  the  site  is  also  an  important  consideration.  A  bounti- 
ful supply  of  sunlight  makes  a  dwelling  bright,  cheerful,  and  attractive, 
and  exercises  a  beneficial  influence  in  maintaining  healthfulness.  Sun- 
light is  particularly  welcome  during  the  winter  months.  An  ideal  site 
possesses  a  good  exposure  to  the  south  so  that  the  more  important 
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rooms  of  the  house  may  be  arranged  to  obtain  the  most  sunlight  at  this 
period  of  the  year.  A  location  that  is  more  or  less  protected  from 
the  north  and  west  with  an  open  exposure  to  the  south  and  east  is  most 
desirable.  On  many  farms,  such  a  site  sheltered  from  the  north  and 
west  by  a  hill,  woods,  or  other  natural  features,  is  available  which,  if 
selected  as  a  site,  would  help  much  to  shelter  the  house  from  the  harsh 
winds  of  the  winter  months. 

A  slight  knoll  generally  makes  an  ideal  site  for  a  building.  If  the  land 
is  level,  much  the  same  effect  may  be  secured  by  setting  the  building 
rather  high  on  its  foundation,  and  grading  up  to  it.  A  little  addi- 
tional fining  will  obtain  at  least  a  portion  of  these  advantages.  On 
farms  which  are  hilly  and  rough,  ideal  sites  may  be  found,  sites,  too, 
which  would  prove  of  very  little  value  for  farming  purposes. 

The  house  should  be  located  an  ample  distance  back  from  the  public 
road.    It  has  been  a  common  error  in  the  past  to  place  the  farm  house 


Fig.  2.— A   well   selected   home   site   with   a   sj'slematic   arrangement  of   farm 
buildings. 

too  near  the  highway  to  give  the  privacy,  dignity,  and  beauty  which 
may  be  had  by  a  proper  treatment  of  the  grounds  where  an  ample 
area  for  a  front  lawn  is  availabble. 

Since  the  living  room,  dining  room,  and  other  sections  of  the  house 
should  have  a  southern  exposure,  it  is  well  to  have  the  larger  lawn 
area,  the  most  desirable  vistas,  and  pleasing  land.scape  effects  available 
from  this  side  of  the  house.  Sufficient  space  should  be  left,  however, 
between  the  house  and  the  boundary  along  the  least  desirable  side  for 
the  placement  of  the  drive  and  walks  to  prevent  the  necessity  of  break- 
ing the  unity  of  the  lawn  area  by  their  presence  upon  the  more  impor- 
tant side. 

Drainage 

The  site  for  a  house  should  possess  good  soil  and  air  drainage.  Low 
areas  where  the  under-drainage  is  poor  or  where  inefficient  surface 
drainage  may  exist  should  be  avoided.  A  good  natural  circulation  of 
air  is  more  desirable  than  a  site  into  which  the  cold  damp  atmosphere 
collects  without  channels  through  which  it  m(iy  drain  away. 
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Dhrisioas  of  Ground* 

A  home  grounds  may  be  considered  as  being  composed  of  a  number 
of  major  divisions  each  of  which  commonly  serves  rather  definite 
functions.  The  more  important  of  these  divisions  in  relation  to  their 
functions  are  the  entrance  division,  the  service  division,  and  the  living 
division. 

The  entrance  division  usually  includes  the  front  lawn,  the  entrance 
drive,  and  walks.  It  generally  is  that  portion  of  the  property  which  the 
public  sees  from  the  highway  and  from  which  visitors  receive  their 
impression  of  the  entire  place.  The  general  appearance  of  this  division 
should  be  trim  and  tidy,  simple,  dignified,  hospitable,  and  pleasing. 


The  service  division  usually  constitutes  the  back  yard.  It  is  that 
portion  of  the  grounds  required  for  performing  the  necessary  but  often 
unsightly  requirements  of  a  dwelling.  It  is  necessarily  in  close  rela- 
tionship with  what  may  be  considered  the  service  section  of  the  house. 
It  should  provide  an  entrance  and  exit  to  the  service  division  of  the 
house  and  to  the  garage.  It  should  include  a  convenient  and  well 
planned  laundry  yard  for  drying  clothes  and  f#r  such  other  functions  as 
are  needed  about  a  dwelling.  The  vegetable  garden  may  be  included 
in  this  division  or  otherwise  directly  adjoining  it.  The  unsightly  ap- 
pearance of  many  back  yards  is  often  due  to  a  lack  of  arrangement  of 
the  service  division  to  serve  conveniently  and  efficiently  these  necessary 
functions. 

The  living  division  may  be  considered  as  that  portion  of  the  grounds 
vvhere  the  family  may  enjoy  out-of-doors  the  privacy  of  family  life  in 
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a  most  pleasing  environment  without  being  in  full  view  of  the  service 
division,  of  the  neighbors,  or  of  every  passer-by  upon  the  highway- 
It  should  be  in  direct  communication  with  the  living  room  or  living 
porch  and  is  usually  developed  on  the  farm  in  the  form  of  a  spacious 
lawn  area  appropriately  planted  with  shrubs  and  flowers  and  sheltered 
by  one  or  more  groups  of  wide  spreading  shade  trees. 

A  study  of  the  general  arrangement  and  coordination  of  these 
divisions  is  the  first  step  in  the  development  of  a  home  grounds.  Such 
a  study  answers  the  question  as  to  what  purposes  the  home  grounds 
are  to  serve  and  what  general  arrangements  of  the  grounds  will 
serve  these  purposes  in  the  most  convenient  and  pleasing  manner. 


Grading 

There  is  usually  more  or  less  grading  which  should  be  done  before 
seeding  and  planting.  In  determining  the  grades,  it  is  well  to  keep 
clearly  in  mind  the  fundamental  objects  of  grading  which  are  to  produce 
a  pleasing  setting  for  the  house,  to  provide  surface  drainage  away  from 
the  building  and  for  every  portion  of  the  grounds,  and  to  smooth  off  the 
small  irregularities  of  the  surface  of  the  lawn. 

A  building  will  generally  possess  an  ideal  setting  from  the  standpoint 
of  grades  when  it  appears  to  be  located  on  the  summit  of  a  slight  knoll 
with  the  land  sloping  gi^cefully  away  from  it  on  all  sides.  Except  in 
some  very  special  cases,  a  level  lawn  should  not  be  constructed.  In 
grading,  endeavor  to  preserve  the  slight  natural  slopes  and  curves  of 
the  land,  remembering  that  nature  never  produces  perfectly  level 
surfaces.  This  part  of  the  grading  should  be  carefully  studied  and  con- 
sidered before  starting  the  work.  The  way  in  which  it  is  done  will 
determine  whether  a  graceful,  pleasing,  natural  lawn  or  a  stiff,  re- 
strained, unsatisfactory  one  is  secured. 
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Fig.  5. — A  planting  design  of  farm  grounds  showing  well  designed  entrance 
drive,  systematic  arrangement  of  the  farm  buildings  and  general  arrangement 
of  shrubs  and  shade  trees  to  develop  a  sightly  home  grounds. 
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In  doing  the  grading  work,  care  should  be  exercised  to  save  the  top 
soiL  Where  cuts  or  fills  are  necessary,  the  top  soil  should  first  be  re- 
moved and  then  replaced  after  the  cuts  or  fills  have  been  made.  A  top 
soil  of  six  inches  or  more  in  depth  is  required  for  a  lawn  while  a  foot 
or  more  of  top  soil  is  desirable  for  the  planting  areas.  If  this  work 
can  be  performed  in  the  fall,  settling  will  take  place  over  winter.  In 
the  spring,  the  final  work  of  grading  may  be  accomplished.  One  should 
pick  off  all  the  stones  which  have  come  to  the  surface  during  the  winter 
and  then  work  the  surface  of  the  land  with  a  harrow  or  rake.  If  it  can 
then  be  rolled,  the  small  uneven  spots  will  become  very  apparent  and 
they  can  then  be  leveled  off  with  a  hand  rake.  By  re-rolling  and  re- 
raking  the  land  in  this  way,  the  surface  can  be  made  as  smooth  and  even 
as  desired.  In  this  manner,  a  more  permanently  smooth  grade  of  the 
lawn  is  attained  than  if  the  seeding  was  done  directly  after  grading 
and  before  settling  had  taken  place. 

Lawns 

A  good  lawn  is  a  most  important  feature  of  a  well  developed  home 
grounds.  It  is  often  referred  to  as  the  canvas  upon  which  the  picture  is 
created.  It  should  possess  openness  and  extent  and  should  be  framed 
with  plantings  of  trees  and  shrubs  about  its  borders.  Never  should  it 
be  cluttered  with  meaningless  plantings  of  specimen  shrubs  and  trees 
as  is  sometimes  done.  Being  such  an  essential  and  permanent  source  of 
beauty,  its  construction  and  maintenance  deserves  the  most  careful 
consideration. 

The  soil  for  a  lawn  should  be  of  good  texture  and  should  contain  plenty 
of  plant  food  and  enough  humus  to  retain  moisture.  A  strong  clay  loam 
or  sandy  loam  with  a  clay  subsoil  which  contains  enough  sand  or  gravel 
for  under-drainage  most  nearly  approaches  these  conditions.  When  a 
lawn  is  to  be  constructed  upon  light  sandy  soil,  a  top-dressing  of  two 
inches  or  more  of  clay  with  a  heavy  application  of  well  rotted  manure 
should  be  mixed  with  the  first  three  or  four  inches  of  sand.  Frequently, 
in  building  a  house,  the  soil  excavated  from  the  cellar  is  spread  about. 
covering  the  good  top  soil  with  a  subsoil  which  is  infertile,  of  poor 
texture,  and  generally  undesirable  as  a  surface  soil  for  lawns  or  plant- 
ings. 

Preparation  of  Seed  Bed 

The  proper  preparation  of  the  seed  bed  begins  with  the  plowing,  or 
spading  of  the  soil  to  a  depth  of  six  inches  or  more,  depending  much 
upon  the  depth  of  the  top  soil.  It  should  then  be  thoroughly  pulverized 
by  harrowing,  firmed  by  rolling,  and  smoothed  by  hand  raking.  After 
the  surface  has  been  rolled  and  re-raked  until  it  is  as  smooth  as  possible, 
it  should  be  finally  rolled  and  raked  to  a  very  shallow  depth  just  previous 
to  seeding. 

The  application  of  a  heavy  dressing  of  well  decomposed  stable 
manure,  thoroughly  worked  into  the  soil  to  a  depth  of  two  to  four 
inches  will  tend  to  improve  the  physical  texture  of  the  soil  as  well  as  its 
chemical  composition.  Fresh  stable  manure  contains  so  many  weed 
seeds  that  it  is  not  desirable  for  this  purpose.  If  conditions  are  such 
that  seeding  can  be  deferred  for  a  couple  of  weeks,  many  weed  seeds  in 
the  manure  and  surface  soil  will  germinate  and  may  be  destroyed  by 
cultivation  before  seeding. 
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Fig.  6. — A  design  of  walks,  drives  and  plantings  of  a  farm  grounds  where  the 

buildings  had  already  been  placed. 
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Chemical  fertilizers  may  be  used  to  advantage,  but  whether  they 
should  be  applied  before  seeding  time  or  later  depends  upon  the  form 
of  nitrogen  used  in  the  fertilizer.  When  nitrate  of  soda  or  sulphate  oE 
ammonia  is  to  be  used,  it  is  better  to  defer  its  application  until  the 
grass  germinates. 

Varietiet  of  GraMcs 

The  question  of  the  best  varieties  of  grasses  to  use  for  a  lawn  as  well 
as  the  best  fertilizers  for  maintaining  it  should  always  be  considered  in 
relation  to  the  condition  of  the  soil. 

For  alkaline  soils  Kentucky  bluegrass,  otherwise  known  as  June 
grass,  which  is  our  most  common  lawn  grass,  is  a  most  cosmopolitan 
variety  and  is  especially  suited  to  moderately  fertile  soils  having  good 
drainage  and  plenty  of  sunlight. 


Fig.  7.— A  typical  ill-a 


Although  the  most  favorable  habitat  of  Kentucky  bluegrass  is  upon 
the  limestone  soils,  it  has  been  found  by  recent  investigations  that  this 
grass  is  less  adversely  affected  by  an  acid  soil  condition  than  most  of  the 
troublesome  lawn  weeds. 

Redtop  is  better  adapted  to  soils  that  are  somewhat  infertile,  dry,  and 
poorly  drained  and  is  not  adversely  affected  by  acid  soil  conditions.  It  is 
not,  nowever,  a  turf  forming  grass  and  should  be  used  primarily  in  a 
mixture  as  a  nurse  crop  or  for  its  quick  effect.  It  is  better  than  timothy 
or  oats  for  a  nurse  crop.  It  is  commonly  used  with  Kentucky  bluegrass, 
bentgrass  or  red  fescue,  all  of  which  are  turf  forming  kinds.  White 
clover  used  at  the  rate  of  two  to  five  pounds  per  acre  is  sometimes  mixed 
with  bluegrass  and  redtop  for  establishing  lawns  upon  alkaline  or 
sweet  soils. 

For  acid  or  sour  soils,  there  are  many  species  of  bentgrasses  "well  suit- 
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ed  to  the  production  of  ideal  lawns.  The  dtfFerences  between  the  several 
species  are  not  great.  Rhode  Island  bent,  German  bent,  Velvet  bent,  and 
Creeping  bent,  the  last  more  commonly  established  by  the  planting  of 
stolons,  are  the  most  common  species  for  lawns.  Under  favorable  con- 
ditions, they  produce  the  most  dense  and  perfect  turf  and,  with  the 
least  hand  weeding,  the  most  weedless  lawns.  However,  they  require 
too  much  care  and  attention  for  the  average  farm  home  grounds, 

Chewings'  Red  Fescue  is  another  kind  of  grass  indifferent  to  soil 
acidity  and  producing  a  very  fine  texture  turf.  It  does  particularly 
well  in  partial  shade  and  withstands  drought  and  infertility  better  than 
most  other  lawn  grasses.  Its  fine  texture  and  light  color  tend  to  create 
a  spotted  effect  when  mixed  with  other  grasses. 


Fig.  8. — A  simple  harmoniouily  designed  farm  house  set  well  back  from  the 
road  with  a  wide  unbroken  front  lawn  framed  along  the  boundaries  and  back 
with  trees. 

Rough  bluegrass  (Poa  irivialis)  is  another  species  particularly  suited 
to  locations  that  are  shaded.  It  is  quite  similar  in  texture  and  color  to 
Kentucky  bluegrass  and  redtop.  Therefore,  it  is  usually  preferable  to 
Red  fescue  when  it  is  to  be  mixed  and  grown  with  these  kinds  upon 
strong  soils. 

Undesirable  Varieties 

Timothy,  orchard-grass,  and  other  coarse  textured  grasses  are  very 
undesirable  in  lawn  mixtures.  Quack-grass  is  not  especially  trouble- 
some as  it  will  not  withstand  frequent  close  clippings  commonly  given  to 
lawns  and  will  be  crowded  out  under  favorable  conditions  by  the  other 
kinds  of  grasses.  Therefore,  it  is  not  necessary  to  pull  out  the  roots 
of  quack-grass  in  establishing  a  lawn  where  the  land  is  infested  with  it 
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before  seeding.  It  should,  however,  be  kept  out  of  the  shrubbery 
borders. 

The  choice  of  grasses  for  use  in  establishing  a  lawn  should  be  deter- 
mined by  the  amount  of  care  to  be  given  the  lawn,  its  fertility  and  ex- 
posure, as  well  as  by  the  condition  of  the  soil  from  the  standpoint  of 
acidity.  In  Michigan,  upon  the  farm  home  grounds  where  the  amount 
of  care  given  the  lawn  is  necessarily  very  limited,  such  commonly  used 
varieties  of  grasses  as  Kentucky  bluegrass,  redtop,  and  Rough  bluegrass 
are  generally  the  most  satisfactory.  Equal  parts  of  Kentucky  bluegrass 
and  redtop  make  a  satisfactory  mixture  for  open  lawn  areas,  using 
Rough  bluegrass  with  such  a  mixture  when  portions  of  the  lawn  are 
shaded. 

For  unmixed  sowings,  the  quantities  used  vary  with  the  kind.  For 
1,000  square'  feet  of  surface,  two  pounds  of  redtop  is  sufficient,  or  two 
and  one-half  to  three  pounds  of  bentgrass,  Kentucky  bluegrass,  or 
Rough  bluegrass,  or  three  to  five  pounds  of  Chewings'  Red  Fescue. 

If  the  area  to  be  sown  is  small  and  the  conditions  of  soil  and  exposure 
somewhat  variable,  it  is  advisable  to  use  a  high  grade  prepared  lawn 
mixture  obtained  from  a  reliable  seedman.  About  three  to  four  pounds 
of  such  a  mixture  should  be  used  to  1,000  square  feet  of  lawn  area. 

The  purchaser  of  grass  seed  must  depend  on  the  reliability  of  the 
dealer  since  the  general  appearance  tells  little  to  the  uninitiated.  Many 
grass  seed  mixtures  contain  timothy,  orchard-grass,  weed  seed,  and  a 
relatively  high  percentage  of  chaff  and  other  debris.  They  are  also  apt 
to  be  low  in  germination. 

Time  For  Seeding 

Late  August  or  early  September  is  the  most  desirable  time  to  seed 
lawns.  Early  spring  is  a  less  favorable  season,  particularly  from  the 
standpoint  of  weed  control.  It  is  the  time,  however,  when  most  lawns 
are  seeded  and  the  earlier  it  is  done  after  the  ground  has  thawed  out 
and  settled  the  better.  If  watering  facilities  are  at  hand,  however,  seed 
may  be  sown  at  any  other  period  of  the  growing  season  although  some 
difficulty  may  be  experienced  in  maintaining  moisture  in  the  soil  ft-r 
young  seedings  in  hot  weather.  It  is  desirable  to  seed  new  lawns  at 
such  times  as  will  permit  them  to  become  well  established  before  the 
heat  and  drought  of  summer  or  the  freezing,  heaving,  and  thawing 
of  winter  and  early  spring. 

In  sowing  grass  seed,  uniform  distribution  should  be  sought.  This  is 
more  easily  attained  when  the  air  is  calm  as  in  early  morning  or  at 
sunset.  If  half  of  the  seed  is  sown  in  parallel  strips  covering  the  entire 
area,  and  then  the  other  half  is  sown  in  similar  parallel  strips  at  right 
angles  to  the  first,  a  more  even  seed  distribution  will  be  secured. 

Raking  or  brushing  the  soil  after  sowing  may  be  desirable  if  one  is 
very  careful  to  cover  the  seed  very  uniformly  and  lightly.  More  often, 
such  a  practice  results  in  an  uneven  depth  of  planting  the  seed.  Rolling 
after  seeding  is  more  beneficial  as  it  presses  the  soil  firmly  about  the 
seeds  and  thus  tends  to  insure  a  uniform  supply  of  moisture.  The  use 
of  ground  peat  moss  or  mull  as  a  surface  mulch,  spread  uniformly  over 
the  surface  after  seeding,  will  help  in  maintaining  a  uniformly  moist 
condition  and  tend  to  promote  germination. 

Where  watering  facilities  are  at  hand,  the  soil  should  be  sprinkled 
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after  rolling  with  special  care  against  washing.  This  sprinkling  should 
be  repeated  as  often  as  may  be  necessary  to  keep  the  surface  soil  moist. 
During  bright,  hot  weather  this  may  necessitate  two  or  three  sprin- 
klings a  day.  With  bright  weather  and  with  at  least  a  moderate  tem- 
perature, seed  will  germinate,  if  kept  uniformly  moist,  in  a  surprisingly 
short  time. 

After  germination  and  before  the  roots  of  the  seedlings  have  become 
well  estabblished,  they  are  very  subject  to  drought,  especially  upon  a 
bright  day  with  a  hot  wind. 


Fig.  9. — The  selection  ol  a  sightly  spot  for  the  farm  dwelling,  sheltered  on  , 
the  north  and  west,  but  with  a  good  exposure  to  the  south,  makes  an  ideal 
condition  for  the  farm  home. 


FERTILIZERS 

The  question  of  the  best  fertilizer  for  maintaining  a  lawn  should  be 
considered  in  relation  to  the  food  elements  most  commonly  deficient  in 
the  soil  and  to  the  effect  of  the  fertilizer  upon  the  acidity  of  the  soil. 
Nitrogen  is  the  element  most  commonly  deficient  and  phosphorus  is 
frequently  not  present  in  sufficient  quantity.  Potash  is  sometimes  de- 
ficient in  the  soil.  In  contradiction  to  common  thought,  an  acid  soil  is 
more  favorable  for  the  production  of  a  nearly  weedless  vigorous  lawn 
than  a  soil  of  neutral  or  alkaline  character.  This  is  because  most  of 
the  troublesome  weeds  of  the  lawn  are  more  favored  in  their  growth 
by  an  alkaline  or  neutral  condition  than  lawn  grasses,  or,  in  other 
words,  are  less  tolerant  of  an  acid  soil  condition. 

Some  of  the  land  in  Michigan,  being  of  a  limestone  origin,  is  strongly 
alkaline.  It  is  doubtless  impractical  to  attempt  to  change  such  soils 
to  an  acid  condition.    Most  of  the  surface  soil  in  Michigan  is  either  acid 
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or  neutral  in  character.  Liming  such  soils,  or  the  use  of  those  forms  of 
commercial  fertilizer  which  tend  to  neutralize  them  is  not  to  be  recom- 
mended. Upon  such  soils,  it  is  especially  desirable  to  use  such  forms  of 
commercial  fertilizer  as  will  not  only  furnish  plant  food  but  will  also 
tend  to  maintain  them  in  an  acid  condition. 

Since  nitrogen  seems  to  be  the  most  generally  deficient  food  element 
in  the  soil  for  growing  grass,  sulphate  of  ammonia,  a  quickly  available 
form  of  fertilizer  furnishing  nitrogen  to  the  soil  and  leaving  an  acid 
residue,  has  been  found  most  beneficial.  Continued  applications  of  this 
fertilizer  over  a  period  of  years  tend  to  create  and  maintain  an  acid  con- 
dition. Superphosphate,  a  commercial  form  of  phosphorus,  does  not 
create  an  acid  condition,  but,  in  soils  already  acid,  it  does  not  tend  to 


Fig.  10. — The  living  division  of  a  farm  grounds  bordered  by  groups  and  masses 
of  hardy  trees  and  shrubs. 

neutralize  them  as  does  the  use  of  some  other  sources  of  phosphorus. 
Muriate  of  potash,  a  commercial  form  of  potash,  likewise  is  neutral  in 
its  effect;  while  wood  ashes,  containing  lime  as  well  as  potash,  would 
tend  to  create  and  maintain  a  neutral  or  alkaline  condition  of  the  soil. 
The  control  and  eradication  of  such  common  weeds  as  plantains, 
dandelions,  crab  grass,  and  chickweed  by  hand  digging  or  spraying  is 
not  usually  practicable  on  the  small  home  grounds.  Reinfestation  takes 
place  so  readily  by  seeds  blown  in  from  near-by  places  or  by  seeds  which 
are  added  to  the  soil  when  stable  manure  is  used  that  these  practices 
prove  of  little  value.  They  do  not  correct  the  basic  conditions  which 
have  contributed  to  the  presence  of  the  weeds  in  the  lawn.  Stimulating 
the  growth  of  the  grass  by  heavy  feeding  with  fertilizers  which  tend  to 
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maintain  soil  acidity  has  proved  to  be  a  more  helpful  means  of  weed 
control. 

Sulphate  of  ammonia  as  a  fertilizer  should  be  applied  in  early  spring 
just  as  growth  begins.  It  may  be  used  at  the  rate  of  four  to  six  pounds 
per  1,000  square  feet  or  from  ISO  to  250  pounds  per  acre.  As  there  is 
some  danger  of  burning  the  grass  with  this  material,  it  is  better  to  mix  it 
with  two  to  three  times  its  bulk  of  sand,  compost,  or  finely  screened  top- 
soil  and  to  apply  it  at  a  time  when  the  grass  is  dry.  Watering  directly 
after  it  has  been  spread  tends  to  prevent  burning.  Another  application 
should  be  given  in  early  September  and  at  any  intervening  period  when 
the  grass  appears  more  yellowish  than  normal  or  otherwise  in  need  of 
stimulation.  It  is  apt  to  be  especially  injurious,  however,  if  applied  dur- 
ing the  heat  of  summer.    Other  quickly  available  forms  of  nitrogenous 


Fi(;.  11. — The  bare  and  bleak  appearance  of  many  farm  buildings  aa  seen 
from  the  public  highways,  might  be  much  improved  by  the  appropriate  plant- 
ing  of  hardy  shrubs  and  trees. 


fertilizers  such  as  nitrate  of  soda  might  be  used  in  a  similar  way  and 
may  prove  very  beneficial  although  their  eflect  upon  the  acidity  of  the 
soil  from  continued  use  may  be  very  different. 

Where  potash  or  phosphate  is  needed  as  fertilizer,  but  one  annual 
application  is  generally  made.  It  is  considered  best  to  apply  them  in 
early  spring  just  as  growth  commences.  Under  these  conditions  it  is 
usually  best  to  purchase  a  complete  commercial  fertilizer  which  tests 
relatively  high  in  nitrogen,  that  is  about  8  per  cent,  with  about  6  per 
cent  phosphate  and  4  per  cent  of  potash.  Such  a  fertilizer  should  be 
applied  at  the  rate  of  from  400  to  500  pounds  per  acre,  or  two  to  three 
pounds  per  square  rod. 

Um  of  Manure 


The  use  of  undecomposed  stable  or  barnyard  manure  as  commonly 
applied  to  the  lawn  during  the  fall,  winter,  or  spring  months  cannot  be 
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recommended.  Experiments  have  demonstrated  that  areas  seeded  to 
Kentucky  bluegrass  and  fertilized  by  an  annual  application  of  unde- 
composed  stable  manure  have  become  more  nearly  monopolized  by 
weeds  each  year.  Large  lumps  of  undecomposed  stable  manure  upon  the 
lawn  tend  to  smother  out  the  grasses  beneath  them  and  later  make  a 
favorable  medium  for  the  germination  and  growth  of  the  weed  seeds 
contained  in  them. 

Well  decomposed  stable  manure,  however,  is  very  valuable  in  main- 
taining lawns.  For  this  purpose,  it  should  ordinarily  have  stood  for  two 
or  three  years.     For  clay  soils,   particularly  with   bent  grasses,   this 


composted  form  of  manure  makes  an  ideal  top-dressing  when  mixed 
with  two  parts  of  clean  sharp  sand  and  supplemented  with  five  pounds 
of  sulphate  of  ammonia  to  each  cubic  yard  of  the  mixture.  Creeping 
bent  lawns  should  be  top-dressed  each  spring  and  early  fall  with  about 
one  cubic  yard  of  this  prepared  mixture  to  one  thousand  square  feet 
of  lawn  area.  Frequently  Creeping  bent  lawns  may  be  much  benefited 
by  lighter  top-dressings  of  this  character  at  intervening  periods.  All 
grasses  would  be  much  benefited  by  a  top-dressing  of  this  kind  each 
spring.  Watering  the  lawn  directly  after  the  application,  especially  if 
the  mixture  contains  sulphate  of  ammonia  or  nitrate  of  soda,  is  desirable 
to  prevent  burning. 

The  secret  of  maintaining  a  good  lawn  is  to  begin  with  a  good  top 
soil,  to  provide  cfHcient  soil  drainage,  to  prevent  the  lawn  from  drying 
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out  by  thorough  watering  when  necessary  and  to  keep  the  lawn  well 
supplied  with  plant  food.  Rolling  the  lawn  each  spring,  and,  with 
Creeping  bent  lawns,  a  light  rolling  at  least  two  or  three  times  during 
the  growing  season,  is  also  very  beneficial. 

After  the  grass  has  grown  to  a  height  of  four  to  six  inches  it  should  be 
given  the  first  clipping,  which  should  not  be  very  close.  A  scythe  is 
even  better  for- this  cutting  than  a  lawn  mower  as  it  will  not  pull  out  the 
young  plants  or  cut  as  close  as  the  mower.  The  grass  should  be  cut 
frequently  enough  thereafter  to  permit  the  clippings  to  remain  on  the 
lawn  without  being  unsightly.  These  clippings,  if  allowed  to  remain, 
will  form  a  dense  mulch  around  the  base  of  the  plants  and  tend  to 


protect  the  soil  from  drying  out  during  the  summer  months.     Lawns 
should  be  cut  frequently  but  not  too  close. 

We«d  Control 

The  use  of  arsenate  of  lead  powder  in  the  proportion  of  two  to  five 
pounds  per  1,000  square  feet  has  been  recommended  as  a  means  of 
controlling  earth  worms  and  grubs  in  bentgrass  lawns  as  well  as  a  means 
of  .controlling  Crab  grass,  Mouse-ear  chickweed,  and  Annual  bluegrass. 
For  these  purposes  it  should  be  thoroughly  mixed  with  a  bushel  of  fine 
moist  sand  or  sifted  top  soil,  for  each  1,000  square  feet.  An  initial 
application  of  five  pounds  is  frequently  followed  with  two  pounds  the 
succeeding  year.  Early  June  is  a  seasonable  time  for  applying  it  as  a 
means  of  controlling  crab  grass.  For  the  control  of  Annual  bluegrass 
and  chickweed,  it  may  be  applied  in  early  spring  or  at  any  time  there- 
after Until  about  the  middle  of  September. 
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It  is  also  recommended  at  the  rate  of  two  pounds  per  1,000  square  feet 
in  new  bent  lawns  as  a  means  oE  controlling  these  weeds  as  well  as  of 
grubs  and  earth  worms.  When  applied  just  previous  to  seeding,  it  tends 
to  retard  the  growth  or  germination  of  bent  grasses  but  this  influence 
is  soon  overcome. 

Since  the  use  of  arsenate  of  lead  for  these  purposes  is  a  recently  de- 
veloped practice,  much  information  about  its  value  and  reliability  under 
variable  conditions  will  be  found  in  the  near  future. 

No  single  known  method  gives  complete  weed  control.  Every  con- 
dition in  the  practice  or  establishing  and  maintaining  lawns  has  its 
infiuence  upon  the  presence  of  weeds.    Under  the  best  of  conditions,  it 


Fig.  14.— Plantings  should  be  so  arranged  as  to  enhance  the  architecture  of  the  house, 

will  be  necessary  to  do  some  hand  weeding  after  the  grass  has  become 
established  but  good  practice  will  reduce  this  labor  to  a  minimum. 

The  two  chief  causes  for  moss  in  a  lawn  are  poor  drainage  and  impov- 
erished soil.  The  best  method  of  ridding  the  lawn  of  moss  is  to  improve 
the  drainage,  if  it  is  defective,  or  to  apply  fertilizer.  Ammonium  sul- 
phate or  nitrate  of  soda  may  be  used  separately  or  better  still  a  com- 
plete fertilizer  containing  a  high  nitrogen  content.  Spraying  with  a 
S  per  cent  solution  of  iron  sulphate  will  generally  kill  the  moss  but  wilt 
not  correct  the  soil  condition  to  prevent  its  reappearance. 

Plantains  and  dandelions  may  be  eradicated  by  spraying  with  an  iron 
sulphate  solution  made  by  dissolving  one  and  one-half  pounds  of  iron 
sulphate  in  two  gallons  of  water.  The  spray  should  be  applied  when  the 
foilage  is  dry.    This  may  burn  the  grass  to  some  extent  but  such  injury 
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will  soon  be  overcome.  It  may  be  necessary  to  apply  the  spray  from 
three  to  five  times  at  intervals  of  about  three  weeks.  Over  small  areas 
such  weeds  may  be  killed  by  placing  a  drop  of  commercial  sulphuric 
acid  in  the  crown  of  each  plant.  This  may  be  expeditiously  applied  by 
the  use  of  an  oil  can  with  a  long  snout. 

Walks  and  Drives 

Walks  and  drives  are  elements  of  utility  rather  than  of  beauty  in  the 
development  of  the  farm  home  grounds.  They  are  more  expensive  to 
construct  and  maintain  than  the  same  area  in  lawns  or  plantings  and  are 
not  as  pleasing  to  look  upon.    They  also  tend  to  break  the  unity  of  the 


Fig.  IS. — A  shrubbery  bordered  entrance  drive  to  the  farm  grounds. 


area  through  which  they  pass.  Therefore,  their  extent  should  be  con- 
fined to  the  actual  needs  of  the  grounds. 

Walks  and  drives  should  be  designed  to  lead  in  a  convenient  and  ap- 
parently direct  way  to  the  most  common  points  of  destination.  They 
are  the  directing  lines  for  traffic  upon  the  grounds.  In  addition  to  being 
the  most  reasonable  lines  for  traffic  to  follow,  they  should  be  pleasing 
in  their  development  and  should  be  harmonious  with  the  landscape  effect 
of  the  grounds. 

The  entrance  drive  to  the  farm  home  should  enter  the  property  near 
one  of  the  front  corners  of  the  lawn  area.  This  should  be  the  one  to- 
ward town  unless  such  a  selection  for  the  entrance  would  result  in  the 
development  of  a  drive  through  the  most  desirable  portion  of  the  lawn 
area  to  be  reserved  for  the  living  division.    The  drive  starting  in  a  line 


20  MICHIGAN  REGULAR  BULLETIN  NO.  281 

perpendicular  to  the  highway  should  approach  the  house  in  a  sweeping, 
graceful  line  which  will  tend  to  keep  the  drive  from  intruding  upon  the 
front  lawn  area.  Sometimes  it  may  be  desirable  to  construct  the  drive 
immediately  in  front  of  the  house  but,  usually,  a  more  reasonable  plan 
is  to  carry  the  line  of  the  drive  toward  the  back  of  the  property.  In 
either  case,  the  drive  should  pass  within  a  reasonably  convenient  dis- 
tance of  the  main  entrance  of  the  house  as  well  as  of  the  service 
entrance.  From  these  points,  it  should  be  extended  in  such  a  manner 
as  to  provide  for  driving  directly  to  the  garage,  to  the  farm  yard,  or 
to  lead  back  to  the  highway.  Usually  this  suggests  the  development 
of  a  turn-around  drive. 

If  this  is  designed  it  should  also  be  so  arranged  as  to  accommodate 


Fig.  16.— A  simple  unpretentious  but  well  developed  (arm  entrance, 

service  traffic  from  the  highway  to  the  farm  yard  along  that  side  of  the 
turn-around  most  distant  from  the  house.     (See  Fig.  S). 

Usually  as  farm  houses  are  designed  and  as  farm  drives  are  laid  out, 
the  main  entrance  to  the  house  is  in  front  while  the  entrance  drive  is 
along  the  side  of  the  house.  Under  these  conditions,  the  main  entrance 
to  the  house  is  not  conveniently  accessible  from  the  entrance  drive  and 
is,  therefore,  seldom  used.  Likewise  the  front  walk  leading  directly 
from  the  highway  to  the  front  door  is  inconvenient  and  seldom  used.  It 
would  seem  that  the  most  reasonable  location  for  the  main  entrance  to 
the  house  would  be  upon  the  side  adjacent  to  the  entrance  drive  rather 
than  upon  the  front  facing  the  public  highway.  Likewise,  the  entrance 
walk  should  be  laid  out  from  the  main  entrance  of  the  house  to  the 
nearest  or  most  convenient  point  of  access  along  the  entrance  drive. 

Where  good  drainage  exists,  the  surface  of  the  drive  should  be  some- 
what lower  than  the  adjacent  lawn.    This  makes  the  drive  less  apparent 
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as  viewed  from  any  point  across  the  lawn  and  provides  for  the  develop- 
ment of  a  pleasing  graceful  roll  in  the  grade  from  the  lawn  elevation 
down  to  the  drive.  Abrupt  banks  along  the  side  of  the  drive  or  public 
highway  should  be  cut  back  for  a  considerable  distance  to  form  mild, 
pleasing  grades  that  will  unite  harmoniously  and  appear  naturally  a  part 
of  the  larger  lawn  grade. 

The  construction  of  a  walk  or  drive  should  be  such  as  to  provide  a 
most  acceptable  surface  at  the  seasons  of  the  year  that  they  are  to  be 
used.  The  principles  of  their  construction  consist  in  first  providing 
good  sub-drainage,  the  lack  of  which  is  a  most  common  cause  of  the 
breaking  up  of  drives  and  walks.  Tile  draining  of  the  beds  upon  which 
they  are  constructed  may  be  necessary  or  the  use  of  a  base  of  gravel  or 
cinders  some  six  inches  to  a  foot  in  depth  may  be  required  below  the 
materials  used  in  their  construction.  The  second  principle  is  to  con- 
struct them  so  as  to  be  impervious  to  water  and  as  to  provide  good 
surface  drainage.  Muddy  drives  and  walks  lack  these  requisites.  The 
third  principle  is  based  upon  the  fact  that  good  walks  or  drives  are 
composed  of  a  hard  impervious  stone  packed  tightly  together  with  only 
enough  of  other  material  to  fill  the  spaces  between  the  stone  and  to 
bind  them. 

The  stones  forming  the  basic  structure  furnish  the  supporting  strength 
to  a  walk  or  drive  and  provide  a  surface  to  withstand  the  wear  of  traffic. 
Except  with  macadam  or  crushed  stone  drives,  sharp,  clean,  coarse  sand 
is  the  most  available  material  which  meets  the  requirements  of  a  good 
filler  for  the  spaces  between  the  stone.  The  binder  used  to  hold  the 
stone  and  sand  in  place  and  to  make  the  surface  less  pervious  to  water 
varies  with  the  several  kinds  of  walks  or  drives  which  are  to  be  con- 
structed. With  gravel  drives  and  walks,  the  binder  is  the  clay  contained 
in  the  sand  or  gravel,  a  small  percentage  of  which  is  necessary  for  this 
purpose.  When  the  drives  are  constructed  of  concrete,  the  cement 
used  is  the  binder;  while  asphalt  is  the  binder  of  an  asphaltum  drive. 
In  all  of  these  cases,  however,  the  percentage  of  stone  used,  its  imper- 
viousness  to  water,  and  its  degree  of  hardness  determine  to  a  large 
degree  the  strength  and  permanence  of  the  construction. 

Bank  run  gravel  usually  contains  too  much  sand  and  clay  in  proportion 
to  the  stone  to  be  most  suitable  for  drives.  Screened  gravel  or,  better 
still,  washed  gravel  are  more  suitable.  Where  hard  stone  is  indigenous 
to  a  locality,  it  constitutes  an  ideal  basis  for  road  construction  but  un- 
fortunately such  stone  is  not  usually  found  in  southern  Michigan. 

Cinders  from  factories  and  power  plants  make  good  drainage  material 
for  placing  under  drives,  particularly  upon  clay  soils.  Where  gravel  or 
crushed  stone  is  not  within  the  means  of  the  home  owner  for  the  con- 
struction of  drives,  cinders  alon.e  are  often  a  great  improvement  over 
a  dirt  drive.  However,  cinders  are  readily  crushed  and  quickly  ground 
down  to  a  dust  with  much  traffic  and  do  not  have  the  supporting 
strength  of  stone  for  heavy  loads. 

Plunfing 

The  plantings  about  the  farm  house  determine  to  a  large  extent  its 
degree  of  attractiveness.  One  can  hardy  visualize  a  pleasing  farm  home 
without  a  reasonable  number  of  trees,  shrubs,  and  hardy  flowers  taste- 
fully arranged  about  it.    Otherwise,  a  bare,  bleak,  unsheltered  effect  is 
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very  apt  to  be  the  most  displeasing  characteristic  of  the  place.  It  may 
be  said  that  the  less  decorative  the  architectural  features  of  the  house 
the  greater  is  the  relative  importance  of  the  plantings.  Hence,  it  is 
very  important  that  considerable  attention  be  given  to  the  planting 
about  the  average  farm  home. 

Before  going  ahead  with  this  work  one  should  first  ascertain  the 
functions  or  purposes  of  the  plantings  to  be  made.  In  planting  farm 
grounds,  let  it  be  realized  that  the  aim  is  to  create  a  picture  which  has 
as  its  elements,  a  farm  house  and  other  buildings,  roads,  walks,  lawns, 
and  other  more  or  less  separated  elements.  To  unite  these  several 
disconnected  parts  into  the  production  of  one  harmonious  composition  is 
the  leading  function  of  the 
plantings.  To  arrange  the 
plantings  about  the  house  so 
the  building  may  seem  a  natural 
outgrowth  of  the  spot  and  to 
so  arrange  the  plantings  on  the 
grounds  that  each  and  every 
planting  may  seem  dependent 
upon  the  presence  of  every 
other  planting  or  other  element 
in  the  design  is  the  purpose  of 
the  planting.  When  it  can  be 
realized  that  these  plantings 
are  made  not  primarily  for  the 
sake  of  their  own  individual 
beauty  but  more  because  of 
their  relationship  to  the  design 
as  a  whole,  to  the  picture  about 
to  be  created,  the  first  principle 
to  guide  one  in  planting  has 
been  mastered. 

The  planting  of  each  and 
every  grounds  is  a  new  prob- 
lem, differing  in  certain  respects 
from  every  other.  No  definite  rules,  therefore,  can  be  given  to  guide 
one  in  the  work  and  no  plan  may  be  drawn  to  serve  all  places  but 
a  few  general  principles  underlie  all  problems.  Before  any  plant- 
ing design  is  made,  the  grounds  should  be  studied  in  reference  to  the 
general  arrangement  that  is  most  serviceable.  The  style  of  architec- 
ture of  the  house,  the  position  and  character  of  any  large  trees  already 
on  the  grounds,  the  slope  and  gener&l  character  of  the  land,  and- any 
other  natural  condition  should  be  studied  to  ".see  what  kinds  of  beauty, 
what  general  character  of  pleasing  appearance  these  conditions  most 
readily  suggest."  Each  home  grounds  is  more  or  less  suggestive  of  a 
certain  type  of  beauty  which  may  be  brought  forth  and  emphasized 
with  the  least  difficulty. 

After  perceiving  this  type  of  beauty,  one  may  so  proceed  that  the 
necessary  details  of  arrangement  will  emphasize  and  enhance  the  char- 
acter thus  selected.  One  will  find  certain  elements  which  detract  from 
the  beauty  of  the  grounds,  which  are  defects  in  the  picture;  theseehould 
be  screened  by  the  use  of  plantings.    Views  within  the  grounds,  such  as 
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of  the  henhouse,  barnyard,  a  boundary  fence,  service  drive,  and  other 
unsightly  spots;  views  beyond  the  grounds,  as  of  a  neighbor's  barn 
and  other  views  hardly  pleasing  and  acceptable  to  the  sight,  all  these 
should  be  entirely  hidden  from  view  by  the  use  of  plantings  or  at  least 
partially  screened  to  minimize  their  unsightliness. 

There  are  other  elements  in  the  design  which  should  be  just  as  care- 
fully preserved  and  enhanced  by  plantings.  The  most  pleasing  lines  and 
portions  of  the  house,  for  example,  may  be  emphasized  and  carefully 
preserved  to  the  view.    A  wide  sweep  of  open  lawn,  with  a  border  and 


background  &f  trees  and  shrubbery,  is  always  a  pleasing  and  acceptable 
sight.  Vistas  without  the  grounds,  as  of  a  distant  woods,  a  winding 
rivtr  or  a  neighboring  farm  house,  and  even  the  travel  upon  a  public 
road,  are  often  welcome  sights  which  add  to  the  pleasure  and  value  of 
the  grounds.  It  is  especially  important  that  these  vistas  be  carefully 
preserved  from  the  living  rooms  of  the  house,  not  always  from  the  par- 
lor but  from  those  rooms  where  the  family  spend  the  major  portion  of 
their  time.  The  plantings  then  serve  a  very  important  function  by 
concealing  the  defects  in  theie  places  and  by  enhancing  the  parts  that 
are  most  pleasing.    With  thiS' thought  in  mind  one  can  readily  imagine 
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how  beautiful  and  attractive  some  of  the  ordinary  looking  farms  of 
today  may  become  by  the  proper  use  of  plantings. 

Plantings,  when  improperly  used,  may  detract  from  the  value  and 
looks  of  the  farm  as  well.  The  effect  of  a  well-designed  farm  house  is 
very  frequently  ruined  by  the  improper  location  or  arrangement  of 
plantings.  Trees  planted  too  thickly  or  too  closely  in  front  of  the  house, 
a  lack  of  harmony  in  the  design  of  the  grounds  with  that  of  the  house, 
or  plantings  placed  to  hide  the  house  from  its  most  pleasing  point  of 
view  are  a  few  of  the  many  causes  which  often  spoil  the  effect  of  a  well 
designed  house.  Let  it  be  remembered  that  plantings  are  to  enhance 
rather  than  to  detract  from  the  expression  already  g^ven  by  the  design 
of  the  house  and  they  should  harmonize  it  with  its  site. 

There  are  three  general  rules  for  guidance  in  arranging  the  plantin^^s : 

First,  avoid  straight  lines.  The  general  effect  of  all  lines  in  plantmg 
should  be  graceful  and  natural  rather  than  stiff,  formal,  or  artificial. 
Plantings  should  seem  to  be  a  natural  outgrowth  of  the  spot  rather 
than  a  crude  piece  of  man's  handiwork. 

Second,  arrange  the  plants  in  groups  and  masses,  selecting  few  kinds 
and  many  of  each  rather  than  many  kinds  and  few  of  each. 

Avoid  planting  meaningless,  isolated  specimens  over  the  lawn.  Nat- 
uralistic masses  and  groups  of  plants  are  necessary  to  gfive  structural 
character  to  the  design  and  each  group  or  mass  should  consist  of  many 
specimens  of  but  a  few  kinds,  rather  than  one  or  two  specimens  of 
several  kinds.  The  particular  shrubs  selected  should  be  used  in  several 
groups  and  masses,  not  precisely  in  the  same  combinations  but  suffi- 
ciently so  that  the  effect  of  one  planting  may  be  harmonious  with  the 
others.    In  this  manner,  unity  of  effect  may  be  obtained. 

Third,  plantings  should  be  massed  about  the  base  of  the  buildings, 
grouped  about  the  junctions  of  curves  in  the  walks,  massed  about  the 
boundaries  and  corners  of  the  property  but  not  usually  along  the  front 
boundary  of  the  property. 

When  arranged  in  this  way,  an  open  lawn  bounded  with  naturalistic 
plantings  of  shrubbery  and  trees  will  be  the  general  effect. 

These  plantings  may  perform  other  desirable  functions  also.  They 
may  be  arranged  to  shelter  the  house  from  the  winter  storms  and  the 
summer  heat  or  to  frame  desirable  vistas  and  thus  accentuate  their  at- 
tractiveness. Masses  of  shrubs  may  be  used  to  replace  an  undesirable 
fence  or  hedge.  They  may  be  planted  to  prevent  people  from  wearing 
paths  across  the  lawns  and  to  unify  the  walks,  buildings,  and  other  ele- 
ments of  the  groimds  into  one  harmonious  design. 

The  planting  should  be  done  early  enough  in  the  spring  so  that  the 
shrubs  will  be  well  established  before  the  heat  and  drought  of  summer 
overtakes  them.  In  preparation  for  planting,  the  beds  should  be  dug 
to  a  depth  of  a  foot  or  more  and  well  manured.  The  distance  of  setting 
the  shrubs  depends  largely  upon  the  size  of  their  growth.  Japanese 
barberries  should  be  planted  two  and  one-half  feet  apart,  spireas  three 
and  one-half  feet  and  lilacs  about  four  to  five  feet.  In  three  years,  when 
set  at  these  distances  the  branches  should  be  so  intermingled  that  their 
individuality  in  the  beds  is  lost  and  a  unified  mass  effect  produced.  In 
transplanting,  keep  the  roots  moist  and  prevent  them  from  being  ex- 
posed to  the  sun  and  wind  any  longer  than  necessary.  Set  the  plants 
slightly  deeper  than  they  stood  in  the  nursery  and  pack  the  best  fine 
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soil  firmly  about  the  outspread  roots.  If  the  soil  is  dry,  water  after 
planting.  It  will  help  to  compact  the  soil  about  the  roots  and  keep  them 
moist.  The  tops  may  then  be  pruned  back  to  balance  the  loss  of  roots, 
leaving  a  few  large  buds  on  each  of  the  strongest  shoots. 


WHAT  VARIETIES  TO  SELECT 
Shrulw 

The  choice  of  varieties  is  perplexing  because  there  are  so  many  hand- 
some shrubs  all  of  which  seem  most  desirable  to  the  home  garden  maker. 
A  few  of  the  good  old  standbys  that  are  handled  by  every  nurseryman 
and  sold  by  the   millions,  that 
are  sure  to  give  one  his  money's 
worth    and   are   safest   for   the 
beginner  to  use  are  listed. 

First  of  all  there  is  the  Van- 
houtte  Spirea,  the  most  popular 
spring  flowering  shrub.  Its  re- 
markable freedom  of  bloom  and 
beautiful  foliage  produced  on 
branches  drooping  gracefully  to 
the  ground  make  it  exceedingly 
attractive.  This  spirea,  which  is 
only  one  of  a  large  group  of 
related  plants,  is  very  hardy  and 
grows  well  in  any  moderately 
rich  and  well  drained  soil.  It 
attains  a  height  of  about  six 
feet  and  is  particularly  suited  to 
mass  plantings  about  buildings 
and   porches,   along   walks   and 

drives  or  around  the  boundaries  Fig.  19.— Shrubs  massed  about  the  base 

of  the  lawn.  Another  very  of  trees  relieve  the  bareness  of  the  trunks 
widely  used  kind  is  Bridal-  and  tend  to  harmoniie  them  with  the  ita- 
wreath  Spirea,  a  double  flower-  rounding  lawn. 
ing  form  with  leaves  that  re- 
semble those  of  the  Prunus  or  plum.  The  Garland  Spirea,  although 
not  as  well  known,  is  a  most  desirable  early  spring  flowering  shrub 
with  small  delicate  foliage  and  white  flowers.  It  is  particularly  suit- 
able for  planting  in  the  foreground  of  other  higher  and  coarser  grow- 
ing shrubs.  For  summer  flowering,  the  genus  is  represented  by  the 
Froebel  Spirea  that  blooms  in  late  June.  Its  flowers  are  produced  in 
corymbs  or  flat  flower  heads  of  a  rosy  crimson  color,  sometimes  ap- 
proaching a  magenta.  Where  a  low  shrub  is  wanted  for  summer  effect, 
this  is  one  of  the  best. 

It  would  be  hard  to  name  a  shrub  as  cosmopolitan  in  its  character- 
istics, combining  as  many  desirable  quahties  as  the  Japanese  barberry. 
It  is  one  of  the  few  shrubs  that  are  attractive  at  all  seasons  of  the  year. 
Id  the  spring  and  summer  its  graceful  branches  are  clothed  with  small 
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yellowish  green  leaves  that  change  to  a  bright  scarlet  in  the  fall.  Later 
they  are  shed  to  expose  the  scarlet  berries  that  enliven  the  landscape 
all  winter.  While  a  sandy  loam  soil  seems  ideal  for  the  barberry,  it 
thrives  equally  well  on  practically  all  types  of  soils  that  are  well  drained 
and  it  seems  equally  cosmopolitan  as  to  exposure.  The  San  Jose  scale, 
plant  lice,  and  other  pests  seem  carefully  to  avoid  it.  The  graceful  form 
it  assumes  and  its  low  habit  of  growth  make  it  suitable  for  filling  in 
small  spaces  such  as  between  walks  or  buildings  or  for  planting  in  front 
of  spireas  and  other  higher  growing  shrubs.     There  is  nothing  better 


■  masses   with 


to  use  where  a  low  ornamental  hedge  is  desired  than  this  barberry  that 
shifts  for  itself  after  it  is  once  established.  This  species  is  not  a  host 
for  wheat  rust  and  may  be  planted  in  any  part  of  the  state. 

The  lilac  is  the  most  common  and  still  most  indispensible  of  the 
shrubs.  There  are  so  many  desirable  improved  varieties  of  this  old 
time  flower  that,  even  if  one  were  given  a  few  bushes  of  the  old-fash- 
ioned type  by  some  well  meaning  neighbor,  one  could  not  afford  to 
plant  them  because  the  new  improved  kinds  are  so  superior.  They 
produce  larger  and  better  flowers  over  a  longer  season.  Therefore,  it 
is  well  to  go  to  a  nurseryman  and  get  an  improved  variety  that  will  be 
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superior  to  this  old-fashioned  type.  There  one  may  become  acquainted 
with  Marie  Legraye,  a  beautiful  white;  Mad.  Lemoine,  the  best  double 
white;  Dr.  Regel,  a  handsome  rosy  pink;  Chas.  X,  an  attractive  rosy 
lilac;  Toussant  L'Ouverture,  a  very  dark  carmine  colored  in  bud,  turning 
to  a  violet-red  when  in  full  bloom  and  an  endless  list  of  other  improved 
sorts  of  the  old-fashioned  lilac.  Then,  the  other  species  of  lilac  include 
at  least  one  other  type  that  should  be  used.  For  general  landscape 
effects  it  is  to  be  preferred  to  any  of  the  first  mentioned  group  because 
it  is  more  graceful  in  its  growth  with  smaller  leaves  and  large,  open, 
gracefully  drooping  panicles  of  reddish  purple  flowers.    This  is  the  lilac 


Fig.  21.— The  Ash-leaved  Spirea  is  desirable  for  planting  steep  banks. 

listed  in  the  catalogues  as  Syringa  chinensis.  The  Persian  lilac  is.  very 
similar  to  it  but  more  dwarf  in  its  growth.  For  screens  and  backgrounds 
of  shrubbery  masses,  used  in  uniform  colors  rather  than  mixed,  lilacs 
produce  a  most  attractive  effect  in  late  spring. 

The  Philadelphus  coronarius  or  Mockorange  is  another  large,  high 
growing  shrub  that  is  prized  especially  for  its  fragrant  white  flowers 
so  abundantly  produced  in  June.  It  is  too  high-growing  and  coarse 
textured  for  planting  immediately  about  the  house.  Fortunately  the 
Lemoine  Mockorange  is  lower  growing  and  finer  textured,  making  it  an 
excellent  shrub  for  nearby  plantings  of  about  four  to  five  feet  in  height. 
Philadelphus  virginal  is  a  newer  variety  with  double  waxy-white  flowers. 
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rather  coarse  in  texture  and  not  quite  as  high  growing  as  the  comtnon 
Mockorange.  The  yellow  leaved  varieties  are  not  as  vigorous,  high- 
growing,  or  free  flowering.  There  are  many  other  varieties  and  species 
of  this  shrub  and  as  a  rule  they  are  hardy,  generally  free  from  insects 
and  fungous  troubles,  and  a  most  cosmopolitan  class  of  plants. 

The  bush  honeysuckles  are  very  acceptable  in  border  plantings  about 
the  home  grounds.  While  many  produce  beautiful  spring  flowering 
effects  in  white  or  pink,  they  are  prized  more  for  the  red  coral-like  ber- 
ries that  color  these  plantings  in  midsummer  after  most  of  the  shrubs 
are  through  blooming.  The  Morrow  honeysuckle  is  one  of  the  best 
varieties  for  this  purpose  while  the  Rosy  tatarian  is  one  of  the  most 
effective  in  flower. 

A  class  of  popular  shrubs  often  confused  with  the  honeysuckles,  pos- 
sibly because  of  the  trumpet  shaped  flowers,  is  the  Weigela  or  Diervilla. 
Although  the  latter  is  now  considered  the  standard  botanical  name,  in 
most  catalogues  it  is  listed  as  Weigela.  Of  the  many  varieties  in  pink, 
white,  or  red  that  are  now  offered  of  this  group,  the  old-fashioned  pink 
flowering,  Weigela  rosea,  continues  to  lead  in  popularity.  At  the  Graham 
Experimental  Farm,  Grand  Rapids,  the  pink  flowering  variety,  Gustav 
Mallot,  has  proven  of  outstanding  beauty  in  bloom.  Another  variety, 
Weigela  Eva  Rathke,  is  also  used  considerably  by  those  familiar  with 
its  qualities.  This  variety  has  carmine-red  flowers  and  somewhat  darker 
foliage  and  it  blossoms  over  a  longer  period  than  the  former  and  almost 
as  profusely  in  the  shade  as  in  full  sunlight.  It  is  very  acceptable,  there- 
fore, for  planting  along  the  north  side  of  buildings  or  in  other  partly 
shaded  situations.    Unfortunately,  it  is  a  poor  grower. 

Of  the  many  other  shrubs  worthy  of  consideration,  there  are  the 
golden  bells,  or  Forsythias,  whose  yellow  blossoms  are  produced  in  the 
spring  even  before  the  leaves,  so  early  in  fact  that  the  flowers  are 
often  caught  by  late  freezes;  also  the  Slender  Golden  currant,  Ribes. 
aureum,  with  its  sweet  fragrant  blossoms;  and  the  Rugosa  rose, 
with  its  luxuriant  foliage  and  ever-blooming  habit.  There  is  no 
trouble  about  having  enough  kinds  to  select  from  but  the  difficulty 
is  in  limiting  the  list  to  those  that  are  best.  For  the  home  garden  maker, 
it  will  be  wise  to  rely  chiefly  on  the  old  standard  sorts.* 


SHRUBS  FOR  SPECIAL  PURPOSES 
Shrubs  for  Hedges 

Acanthopanax  pentaphyllum  Lonicera  morrowi 

Five-leaved  Aralia  Morrow  Honeysuckle 

Berberis  thunbergi  Rosa  hugonis 

Japanese  Barberry  Hugonis  Rose 

Deutzia  lemoinei  Rosa  rugosa 

Lemoine  Deutzia  Rugosa  Rose 

Hydrangea  peegee  Rosa  rugosa  hybrida 

Peegee  Hydrangea  var.  Grootendorst 

Ligustrum  amurense  Spiraea  vanhouHei 

Amur  Privet  Vanhoutte  spirea 

Thuja  occidentalis 

American  Arborvitae 
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Shrubs  for  Border  Planting 


a.    Low  Growing 


Spiraea  Bumalda  var. 
Anthony  Waterer 

Anthony  Waterer  Spirea 
Berberis  thunbergi 

Japanese  Barberry 
Deutzia  gracilis 

Slender  Deutzia 


Kerria  japonica 

Kerria 
Spiraea  thunbergi 

Thunberg's  Spirea 
Symphoricarpos  racemosus  laevigatus 

Garden  Snowberry 
Symphoricarpos  vulgaris 

Coralberry 


Deutsia  lemoinei 

Lemoine  Deutzia 

Philadelphus  lemoinei 
Lemoine  Mockorange 

Rhodotypos  kerrioides 
Jetbead 


b.    Modium  Growing 

Ribes  odoratum 

Golden  Currant 

Rosa  rugosa 

Rugosa  Rose 

Spiraea  prunifolia 

Bridalwreath  spirea 


Spiraea  vanhouttei 
Vanhoutte  spirea 


DierviUa  florida 

Rose  Weigela 
Euonymus  americatia 

Brook  Euon)rmus 
Forsythia  intermedia 

Border  Forsythia 
Lonicera  morrow 

Morrow  Honeysuckle 


c.    Tall  Growing 

Lonicera  tatarica  rosea 

Rosy  Tartarian  Honeysuckle 
Philadelphus  coronarius 

Mockorange 
Syringa  (In  Variety) 

Lilac 
Viburnum  (In  Variety) 

Viburnum 


Shrubs  for  Specimen  Use 


Caragana  arborescens 

Siberian  Pea-tree 
Cercis  canadensis 

Red-*ud 
Chionanthus  virginica 

White  Fringetree 
Euonymus  alatus 

Winged  Euonymus 
Exochorda  grandiflora 

Common  Pearlbush 


Cydonia  japonica 

Flowering  Quince 
Prunus  cerastfera  var.  pissardi 

Purpleleaf  Plum 
Prunus  glandulosa 

Flowering  Almond 
Rhus  cotinus 

Common  Smoketree 
Tamarix  (In  Variety) 

Tamarix 


♦Sec  Special  Bulletin  No.  154  entitled  "Hardy  Shrubs   for  Landscape  Planting 
in  Michigan"  for  more  detailed  information  concerning  shrubs. 
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Shrubs  for  Exposed  Lake  Front 

Elaeagnus  argentea  Rosa  rugosa 

Silver  Thorn  *  Rugosa  Rose 

Rhamnus  cathartica  Rosa  setigera 

Common  Buckthorn  Michigan  Prairie  Rose 

Rhus  (In  Variety)  Syringa  vulgaris 

Sumach  Lilac 

Philadelphus  coronarius  Tamarix  (In  Variety) 

Mockorange  Viburnum  opulus 

High-bush  Cranberry 

Shrubs  for  Shady  Situations 

Calycanthus  floridus  Symphoricarpos   racemosus   laeviga- 

Common  Sweet  Shrub  tus 

Cornus  (In  Variety)  Garden  Snowberry 

Dogwood  Symphoricarpos  vulgaris 

Ligustrum  amuretise  Coralberry 

Amur  Privet  Weigela  Eva  Raihke 

Viburnum  (In  Variety) 

Shrubs  for  Sandy  Soik 

Berbcris  thumbcrgi  Rosa  setigera 

Japanese  Barberry  Michigan  Prairie  Rose 

Caragana  arborescens  Rhus  canadensis 

Siberian  Pea-tree  Fragrant  Sumach 

Forsythia  intermedia  Rhus  glabra 

Border  forsythia  Smooth  Sumach 

{Lonicera  tatarica  Rhus  cotinus 

Tartarian  Honeysuckle  Purple  Fringetree 

Rosa  rugosa  Tamarix  (In  Variety) 

Rugosa  Rose  Tamarix 

Spiraea  vanhouttei 
Vanhoutte  spirea 

Shrubs  for  Steep  Banks 

Rosa  setigera  Sorbaria  sorbifolia 
Michigan  Prairie  Rose  Ash-leaved  Spirea 

Rhus  (In  Variety)  Symphoricarpos  vulgaris 
Sumach  Coralberry 


ROSES 
Perpetuals 

For  Cut  Flowers 

(Half  Hardy,  Requiring  Some  Protection  Over  Winter) 
Frau  Karl  Druschki  (White) 
George  Arends  (Pink) 
General  Jacqueminot  (Red) 
J.  B.  Qark  (Red) 
Mrs.  John  Laing  (Pink) 
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Hybrid  Teas 

For  Cut  Flowers 

(Requiring  Protection  Over  Winter) 

Souvenir  de  Claudius  Pemet  (Yellow) 

Kaiserin  Augusta  Viktoria  (White) 

Gayety  (Yellow) 

Miss  Cynthia  Forde  (Pink) 

Mme.  Segond  Weber  (Pink) 

Ophelia  (Salmon  Pink) 

Radiance  (Pink) 

Red  Radiance  (Red) 

Robert  Huey  (Red) 

Mme.  Edouard  Herriot  (Orange) 

Talisman  (Reddish  Orange) 

Roses  for  Landscape  Effect 

Polyantha  roses  in  variety 

Rosa  hugonis 

Rosa  rubiginosa  (Sweetbriar) 

Rosa  rubrifolia  (Red-leaved  rose) 

Rosa  rugosa  (Japan  rose) 

Rosa  rugosa  hybrida  var.  Grootendorst 

Rosa  setigera  (Michigan  Prairie  rose) 

Mary  Wallace  rose 


TREES 

"Among  all  the  materials  at  our  disposal  for  the  embellishment  of  country  residences, 
none  are  at  once  so  highly  ornamental,  so  indispensable  or  so  easily  managed  as  trees 
or  wood*** 

Trees  are  especially  valuable  as  screens,  windbreaks,  backgrounds  for 
buildings,  for  shade,  and  for  their  own  individual  beauty  in  a  design.  By 
a  natural  arrangement  of  trees  in  the  improvement  of  the  country  home 
grounds,  places  which  might  otherwise  seem  bare  and  bald  may  be  made 
interesting  and  often  picturesque.  They  should  be  disposed  around  our 
houses  in  groups,  masses,  and  as  single  trees  in  such  a  manner  as  to 
rival  the  most  beautiful  scenery  of  nature  as  well  as  to  provide  all  the 
comforts  and  conveniences  of  a  rural  home. 

In  selecting  trees  for  home  planting,  form,  hardiness,  adaptability, 
rapidity  of  growth,  shade  production,  freedom  from  insects  and  diseases, 
neatness,  and  general  beauty  should  be  considered. 

In  purchasing  trees,  one  should  obtain  healthy,  well  shaped  trees. 

♦Section  111,  Chapter  on  "Wood,"  Treatise  on  the  Theory  and  Practice  of  Land- 
scape Gardening,  by  A.  J.  Downing. 

This  book  was  the  first  landscape  gardening  book  published  in  America  and  is 
considered  one  of  the  best  at  the  present  time.  It  started  a  great  popular  move- 
ment toward  the  development  of  beautiful  home  grounds  and  its  author  by  his 
many  writings  and  landscape  gardening  work  probably  exerted  more  influence  in 
the  development  of  American  horticulture  than  any  other  single  figure. 
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It  is  generally  a  waste  of  time  and  money  to  set  poor,  deformed  trees. 
Wild  trees  may  be  used  but  they  are  less  likely  to  withstand  the  shock 
of  transplanting  than  those  that  have  been  previously  transplanted  in 
the  nursery.  It  is  possible  to  set  out  trees  as  large  as  a  foot  in  diameter 
but  the  cost  is  so  great  that  few  can  aflord  to  transplant  trees  of  such 
size.  As  a  rule,  smaller  trees  transplant  more  successfully.  Trees  for 
street  planting  should  be  about  two  inches  in  diameter  and  10  to  12 
feet  in  height. 

In  transplanting  trees,  as  many  roots  as 
possible  should  be  preserved  because  trees 
with  large  root  systems  do  much  better 
than  those  whose  roots  have  been  severely 
pruned. 

As  the  tree  is  purchased  from  the  nurs- 
ery, the  top  or  crown  is  usually  already 
formed.  This  general  shape  of  the  top 
should  be  preserved  in  pruning  after  trans- 
planting. If  the  root  system  has  been 
severely  pruned,  it  will  be  necessary,  how- 
ever, to  cut  back  the  branches  of  the  top 
to  maintain  a  balance  between  the  roots 
and  foliage,  although  it  is  better  to  main- 
tain this  balance  by  saving  the  roots  than 
by  .sacrificing  branches. 

During  transplanting,  the  roots  of  the 
trees  should  never  be  allowed  to  become 
dry.  If  a  choice  is  allowed,  transplant  a 
tree  on  a  cloudy  day  as  a  bright  sun  or  a 
dry  wind  exhausts  the  stored  up  moisture. 
As  soon  as  the  trees  arrive  from  the  nurs- 
ery they  should  be  "heeled-in"  in  moist 
soil  until  planting. 

The  hole  in  which  the  tree  is  to  be  set 
should  be  slightly  larger  than  is  necessary 
to  accommodate  the  roots  without  bend- 
"^-  "■  ing  or  twisting  them.    If  the  site,  as  is 

often  the  case,  is  on  "made"  ground,  re- 
move at  least  a  cubic  yard  of  the  soil  or  rubbish  and  provide  as  much 
good  loam.  In  planting  the  tree,  spread  a  layer  of  fine  mellow  soil 
mixed  well  with  about  one-third  its  bulk  of  well  decomposed  stable 
manure,  if  available,  in  the  bottom  of  the  hole.  Never  use  fresh  manure. 
The  tree  should  then  be  planted  by  packing  the  fine  soil  firmly  about 
the  roots,  setting  the  tree  about  two  inches  deeper  in  the  soil  than  it 
stood  in  the  nursery.  If  the  soil  is  dry  at  planting  time,  watering 
directly  after  planting  will  be  beneficial  as  it  will  help  much  in  pack-- 
ing  the  soil  about  the  roots  and  supplying  moisture. 
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DECIDUOUS  TREES 

Oaks 

Of  all  the  trees  that  may  be  used  on  the  home  grounds,  the  oaks  are 
undoubtedly  the  best  shade  trees  for,  with  few  exceptions,  they  are 
beautiful,  long  lived,  and  little  subject  to  damage  by  insects  and  dis- 
eases. Though  oaks  are  generally  considered  slow  growing,  some  make 
very  rapid  growth  when  given  good  care.  The  white  oak  is  probably 
the  best  known  and  one  of  the  longest  lived  trees.  It  is  slow  in  growth 
and  is  in  such  small  demand  that  nurseries  do  not  generally  grow  it. 
The  red  oak  seems  to  be  satisfied  with  a  comparatively  poor  soil, 
develops  a  straight  sturdy  trunk  and  a  symmetrical  top,  and  its  foliage 
turns  a  brilliant  color  in  the  fall.  It  is  the  most  rapid  growing  of  the 
oaks  and  good  for  both  lawn  and  street  planting.  The  scarlet  oak  is 
much  like  the  red  oak,  although  it  is  smaller  and  does  well  even  on 
poorer  soil.  Its  foliage  becomes  brilliantly  colored  in  the  fall,  hence 
the  name.  The  pin  oak  grows  taller  and  more  slender  than  most  other 
oaks  with  usually  a  straight  trunk.  The  leaves  are  small  and  quite  per- 
sistent through  the  winter.  This  tree  thrives  upon  moist  ground  but 
grows  equally  well  where  the  soil  is  quite  dry.  It  is  especially  suitable 
for  street  planting  and  also  makes  a  very  desirable  lawn  tree,  the  foliage 
being  less  brilliantly  colored  than  the  red  oak  although  beautiful  dur- 
ing all  parts  of  the  growing  season. 

Elms 

The  American  elm  is  probably  the  stateliest  tree  grown  in  this  coun- 
try. Usually  the  tree  assumes  a  high,  upright,  spreading  form  and  pro- 
duces shade  which  is  not  too  dense  for  either  lawn  or  street  purposes. 
As  a  street  tree,  it  combines  more  desirable  qualities  than  any  other 
kind  although  it  grows  too  large  for  narrow  streets.  It  prefers  a 
reasonably  fertile  soil  and  plenty  of  moisture,  and  under  these  condi- 
tions, is  a  comparatively  rapid  grower. 

Bilaple 

No  trees  have  been  more  widely  used  for  planting  the  home  grounds 
than  the  maples,  as  they  are  very  satisfactory  as  shade,  ornamental  or 
street  trees.  The  white,  silver,  or  soft  maple  is  largely  planted  because  of 
its  rapid  growth  although  it  is  a  short  lived  tree,  very  susceptible  to 
borers  and  very  subject  to  splitting  and  breaking.  The  Norway  maple  is  the 
best  tree  for  streets  of  moderate  width  and  is  a  very  desirable  lawn  tree. 

It  is  adaptable  to  almost  any  soil  and  is  hardy  and  little  subject  to 
serious  insects  or  diseases.  It  is  one  of  the  first  maples  to  come  into 
foliage  in  the  spring  and  the  last  to  drop  its  leaves  in  the  fall,  although 
the  foliage  does  not  take  on  such  brilliant  color  effects  as  the  sugar 
and  red  maples.  The  red  leaved  variety  of  the  Norway  maple  is  an 
especially  attractive  tree  when  properly  located  on  the  home  grounds. 
The  common  red  maple  thrives  best  on  a  moist  soil  and  is  sometimes 
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used  as  a  street  tree  although  more  suitable  for  lawn  planting.  In  the 
fall,  the  coloring  of  the  foliage  is  brilliant  and  in  the  spring  its  red 
blossoms  make  a  very  attractive  early  spring  effect. 

The  sugar  maple  is  the  most  widely  known  and  one  of  the  best  of 
all  the  maples.  It  is  a  larger  tree  than  the  Norway  maple  althoug-h  in 
many  other  respects  so  much  like  it  that  the  two  are  often  hard  to 
distinguish.  It  thrives  in  cool  situations  and  does  not  do  as  well  under 
adverse  soil  conditions  as  the  Norway  maple.  Its  foliage  becomes  bril- 
liantly colored  in  the  fall,  varying  from  yellow  to  scarlet.  The  ash  leaved 
maple  or  box  elder  is  frequently  planted  as  a  lawn  tree  and  it  accommo- 
dates itself  well  to  adverse  conditions.  Like  the  silver  maple,  it  is  a 
short  lived  tree  and  not  recommended  for  general  planting. 


Fig.  23.— The  Norway  Maple 
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Beech 

The  beech  makes  one  of  the  most  attractive  and  beautiful  lawn  trees. 
It  requires  a  rich  well  drained  soil  and  grows  rather  slowly.  The  tree 
branches  too  low  to  produce  a  desirable  street  tree  and  the  crown 
develops  such  dense  foliage  as  to  cause  a  heavy  shade.  During  the 
winter,  the  light  gray  tint  of  the  bark  produces  an  excellent  landscape 
effect  while  in  the  summer  the  silvery  effect  of  the  foliage  is  very  beau- 
tiful. The  American  beech  is  largely  used  in  this  country  although 
many  ornamental  forms  of  the  European  species  such  as  the  purple- 
leaved,  cut-leaved,  and  drooping  beeches  are  also  popular.  In  planting 
upon  the  lawn,  it  is  well  to  place  these  trees  well  away  from  the  build- 
ings or  from  any  spot  where  sunlight  is  desired  either  in  winter  or 
summer. 

Many  other  desirable  kinds  of  deciduous  trees  are  valuable  under 
special  conditions.  Where  quick  temporary  effects  are  desired,  the 
poplars  are  favorite  trees  while  the  attractive  and  graceful  white 
birches,  the  golden  willows,  the  stately  sycamores,  or  the  much  over- 
planted  catalpa  may  sometimes  find  an  appropriate  setting  in  the  home 
planting. 


EVERGREENS 

There  are   few  home   grounds  where   a   few   evergreens   cannot  be 
advantageously  used  for  producing  permanent    screens,    wind    breaks, 
shclterbdltS,  oii  hedges.     They  are  very  valuable  if  planted  sparingly 
about  the  lawn  as  they  contrast  well  with  the  deciduous    trees    and 
enliven    the    landscape    effects 
during  the  winter.    When  used 
too    much    about    the    grounds, 
they  are  apt  to  produce  a  som- 
ber  effect.    They   should   never 
be  used  near  the  south  or  east 
side    of    buildings    where    they 
might    shade   them    during   the 
winter-  months.     When    placed 
well     in     the     background     of 
shrubs  or  deciduous  trees,  they 
give  excellent  results. 

More  spruces  have  been 
planted  about  home  grounds 
than  any  other  kind  of  ever- 
green. They  are  fast  growing, 
very  hardy,  and  do  well  on  most 
kinds  of  soil.  For  quick  effects 
under  average  conditions,  the 
spruces  are  generally  the  best. 
They  are  much  used  for  wind- 
breaks and  hedges  as  well  as 
for  planting  in  groups  about  the 
lawn. 
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Norwiqr  Spruce 

The  Norway  spruce  is  one  of  the  best  and  commonest  planted  of  all 
the  spruces.  It  adapts  itself  well  to  any  soil  and  almost  any  condition. 
The  tree  is  clean,  trim,  and  bright  both  in  summer  and  winter.  For 
windbreaks  upon  the  farm,  tt  is  one  of  the  very  best.  To  maintain  a 
thick  growth  at  the  base  of  the  trees,  it  is  often  necessary  to  top  them. 
Care  must  then  be  taken  to  prevent  the  formation  and  growth  o£  two 
leaders.  The  beauty  of  all  evergreens  depends  largely  upon  the  preser- 
vation of  a  good  healthy  growth  about  the  base  of  the  tree  whether 
they  are  used  as  hedges,  windbreaks,  or  lawn  specimens. 


Fig.  25. — Norway  Spruce  planted  in  a  line  as  a  windbreak. 

Colorado  Blue  Spruce 

This  spruce  is  one  of  the  most  beautiful  of  the  evergreens.  The 
branches  are  produced  in  whorls  around  the  trunk  and  the  foliage  is 
dense  and  bluish.  It  thrives  in  almost  any  soil  and  locality,  is  a  vigorous 
grower,  and  does  well  in  cold  exposed  situations.  These  trees  are 
propagated  in  the  nurseries  by  grafting  cions  from  the  finest  bluest 
trees  on  vigorous  seedlings,  thus  producing  trees  that  are  uniformly  of 
a  comparatively  intense  blue  color.  When  seed  of  this  variety  is  planted, 
some  of  the  seedlings  come  true  blue  while  others  revert  to  the  green. 

White  Pine 

White  pine  is  the  most  valuable  species  of  pines  both  for  planting 
about  the  home  and  for  producing  windbreaks  or  shelter  belts.  When 
planted  for  windbreaks,  white  pine  should  be  placed  farther  apart  than 
other  evergreens  as  the  limbs  grow  out  close  to  the  ground  and  spread 
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widely.  The  foliage  is  softer  and  finer  than  most  other  evergreens. 
The  young  trees  look  neat  all  the  year  around  while  the  old  specimens 
are  very  picturesque. 

Austrian  Pine 

The  Austrian  pine  is  especially  recommended  for  planting  in  the 
middle  west.  The  growth  is  very  dense  and  the  trees  attain  a  large 
size.  As  planted  singly  on  the  lawns,  the  trees  produce  a  beautiful 
effect  while  when  planted  In  groups,  the  dark  foliage  shows  in  excellent 
contrast  with  spruce  or  other  evergreens. 


Hemlock 

The  hemlock  is  a  beautiful  evergreen  but  does  not  thrive  well  in  this 
State.  The  foliage  is  very  fine,  producing  a  delicate  effect  and  the 
trees  are  graceful  and  usually  long  lived.  They  stand  shearing  well 
when  planted  in  hedges  and  will  grow  in  the  shade.  For  planting  in 
groups  with  other  evergreens,  they  are  excellent.  The  trees  do  best 
with  a  northern  or  eastern  exposure  and  when  protected  from  the 
drying  winds.  They  prefer  a  moist  soil  and  a  moist  atmosphere.  Some- 
times the  trees  have  a  tendency  to  grow  quite  straggly  and  should  be 
frequently  topped  to  maintain  a  dense  growth  of  the  lower  branches. 
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Arbor  Vitae 

These  evergreens,  commonly  known  as  the  white  cedars,  are  usually 
small  growing,  formal  shaped  trees.  They  are  quite  diflferent  in  texture 
from  other  evergreens  and  very  beautiful  when  properly  used.  The 
varieties  vary  much  as  to  their  form,  size  and  color  of  foliage  but  the 
pyramidal  varieties  are  most  largely  used.  These  may  be  especially 
valuable  in  grouping  with  other  evergreens  or  in  planting  as  screens 
or  hedges.  They  stand  pruning  very  well  and  can  be  trained  to  almost 
any  shape.  They  prefer  a  moist  deep  soil  but  will  thrive  on  any  moder- 
ately fertile,  well  drained  soil.  They  may  be  found  growing  wild  in 
many  of  the  low  moist  places  in  the  State. 


TREES  FOR  SPECIAL  PURPOSES 
a*    Street  Planting 


)Acer  saccharum 
Sugar  Maple 

Acer  platanoides 
Norway  Maple 

Quercus  rubra 
Red  Oak 


Ulmus  americana 
American  Elm 

Quercus  palustris 
Pin  Oak 

Tilia  vulgaris 
Lind'en 

b.    Trees  for  Specimen  Planting 


Acer  platanoides  schwcdlcri 

Schwedler  Maple 
Magnolia  soulangeana 

Saucer  Magnolia 
Crataegus  oxyacantha  splendens 

Paul  Double  Scarlet  Hawthorne 
Cornus  florida 

Flowering  Dogwood 
Quercus  (In  variety) 

Oak 
Populus  nigra  italica 

Lx)mbardy  Poplar 
Sorbus  americana 

Mountain  Ash 

Pagus  (In  variety) 
Beech 


Pyrus  (In  variety) 

Flowering  Crab 
Cercis  canadensis 

American  Redbud 
Be  tula  (In  variety) 

Birch 
Prunus  cerastifera  pissardi 

Purpleleaf  Plum 
Morus  Ma  pendula 

Weeping  Mulberry 
Thuja  (In  variety) 

White  Cedar 
Picea  (In  variety) 

Spruce 
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c    Trees  for  Exposed  Lake  Front 


Caragana  arborescefis 

Siberian  Pea-tree 
Betula  pendula 

European  Weeping  Birch 
Elaeagnus  angustifolia 

Russian  Olive 
Pyrus  baccata 

Flowering  Crab 
Robinia  pseudacacia 

Common  Locust 
Pinus  nigra  austriaca 

Austrian  Pine 
Pinus  sylvestris 

Scotch  Pine 
Picea  canadensis 

White  Spruce 


Picea  excelsa 

Norway  spruce 

<L    Trees  for  Windbreaks 


Betula  populifolia 

Gray  Birch 
Crataegus  oxyacantha 

English  Hawthorne 
Crataegus  oxyacantha  pauli 

Paul  English  Hawthorne 
Populus  Eugenei 

Carolina  Poplar 
Juniperus  communis  hibcrnica 

Irish  Juniper 
Pinus  montatm  mughus 

Mugho  Pine 
Sorbus  americana 

Mountain  Ash 
Quercus  macrocarpa 

Mossycup  Oak 


Pinus  strobus 
White  Pine 

Picea  excelsa 

Norway  Spruce 


Pinus  sylvestris 
Scotch  Pine 


Thuja  occidentalis 

Arborvitae  or  White  Cedar 
Pinus  resinosa 

Red  or  Norway  Pine 


VINES 

Vines  are  as  essential  in  harmonizing  the  house  with  its  surroundings 
as  the  trees  and  shrubs  we  plant  about  it.  When  used  in  this  manner, 
their  principal  function  is  to  tone  down  the  stiflF,  bold  angles  and  bare 
surfaces  of^the  house,  producing  a  softness  in  the  landscape  that  could 
be  obtained  in  no  other  way.  They  are  also  valuable  in  covering  steep 
banks,  walls,  and  fences,  in  the  production  of  screens,  and  in  the  cover- 
ing of  stumps  or  conspicuous  trunks  of  trees. 

Success  in  their  use  depends  upon  selecting  the  proper  places  to  plant 
the  vines  and  upon  choosing  the  most  appropriate  vine  for  each  place. 
As  one  frequently  sees  them  used,  they  are  covering  spaces  which  would 
be  far  more  beautiful  if  left  open  or  leaving  spaces  exposed  which  should 
be  covered,  thus  ruining  the  architectural  features  of  the  building.  If 
correctly  used,  they  should  embellish  rather  than  conceal  the  archi- 
tecture. Porch  columns,  cornice  lines,  corners  and  angles  of  buildings 
should  be  left  open  here  and  there  to  reveal  the  form  and  design  of  the 
structure.  By  planting  the  less  sightly  portions  and  leaving  the  more 
beautiful  elements  of  the  design  exposed,  even  the  most  ordinary  look- 
ing houses  may  often  become  very  attractive.  The  style  of  architecture 
of  the  building  will  largely  determine  the  character  of  the  vine  that 
should  be  selected  to  embellish  it.  The  Dutchman's  Pipe  and  Boston 
Ivy  are  more  suitable  for  the  development  of  the  formal  style  of  treat- 
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ment  than  the  freer  growing  vines  such  as  the  Clematis  and  Honey- 
suckle. Some  of  the  flowering  vines  that  do  not  produce  a  dense  shade 
are  particularly  valuable  for  draping  porch  columns  and  training  about 
windows  or  along  the  cornice  of  a  porch.  The  flowering  Clematis,  Wis- 
teria and  Honeysuckle  may  often  be  used  in  this  way,  while  on  porches 
with  a  western  exposure  where  a  dense  shade  is  desirable,  the  Virginia 
Creeper,  Bittersweet  or  some  of  the  vines  producing  a  heavier  foliage 
may  be  most  desirable. 

The  planting  of  vines  too  closely  to  the  foundation  of  buildings  is  a 
frequent  cause  of  failure  in  their  development,  as  the  cold  wall  and 
dry  soil  in  such  a  location  are  not  conducive  to  the  growth  of  vines. 
It  is  better  to  plant  them  a  foot  to  eighteen  inches  from  the  wall  where 
the  soil  is  moist  and  the  roots  may  develop  vigorously.  Exposure  is 
also  an  important  consideration  in  planting  vines.  Many  of  the  vines 
such  as  Wisteria,  Climbing  Roses,  and  Clematis  prefer  a  southeastern 
exposure  while  the  Virginia  Creeper,  Dutchman's  Pipe,  and  the  Honey- 
suckles thrive  in  shady  places  with  a  northern  exposure.  Most  vines, 
however,  flower  more  freely  if  given  plenty  of  sunlight.  The  soil  is 
a  very  important  factor  in  growing  vines  successfully.  They  require 
a  well  drained  soil,  fairly  moist,  and  fertile,  although  they  often  sur- 
vive and  struggle  along  under  adverse  conditions.  Poor  soil  should  be 
replaced  with  rich  loam  if  this  can  be  obtained.  Otherwise,  it  should 
be  enriched  with  well  decomposed  stable  manure  or  commercial  ferti- 
lizer, being  careful  that  this  material  is  not  allowed  to  come  in  direct 
contact  with  the  roots.  After  planting,  the  soil  should  be  kept  well 
cultivated  and  never  allowed  to  become  hard  and  dry. 

The  dust  and  gases  of  the  cities  ruin  many  of  the  vines  although  cer- 
tain kinds  such  as  Boston  Ivy  and  Virginia  Creeper  seem  to  thrive  even 
under  these  conditions.  These  vines,  however,  should  not  be  allowed 
to  climb  upon  wooden  structures  as  they  are  apt  to  make  the  house 
damp  and  to  cause  the  wood  to  decay.  Vines  are  very  acceptable  in 
planting  steep  banks  and  thus  preventing  washing,  while  by  covering 
bare  and  unsightly  places  under  trees  or  over  dead  stumps,  they  may 
be  made  to  produce  excellent  landscape  eflfects.  For  covering  stone 
walls,  fences,  arbors,  and  in  countless  other  ways,  vines  will  be  found 
most  effective. 

VINES  FOR  SPECIAL  PURPOSES 

a*    Flowering  Vines 

Clematis  jackmani  Campsis  radicans 

Jackman  Clematis  Trumpet  Creeper 

Clematis  paniculata  Wisteria  sinensis 

Sweet  Autumn  Clematis  Chinese  Wisteria 

Lonicera  japonica  lialliana 
Hall  Japan  Honeysuckle 

b.    Vines  for  Covering  Brick^  Stone,  Masonry 

Ampelopsis  tricuspidata  veitchi  Euonymus  radicans  vegetus 

Boston  Ivy  Bigleaf  Wintercreeper 

Ampelopsis  quinquefolia  engelmanni 
Engelmann  Creeper 
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c     Vigoroui  Climbing  Vines  with  Heavy  Foliage 

Celastrus  scandens  Lonicera  (In  variety) 

American  Bittersweet  Honeysuckle 

Campsis  radicans  Wisteria  sinensis 

Trumpet  Creeper  Chinese  Wisteria 

Ampelopsis  qwnquefolia  Aristolchia  macrophylla 

Virginia  Creeper  Dutchmans-pipe 

Clematis  paniculata 

Sweet  Autumn  Clematis 

d.    Hardy  CUmbins  Rose* 

American  Pillar  (Crimson  Rose)  Hiawatha  (Crimson) 

Qimbing    American    Beauty     (Car-  Mary  Lovette  (White) 

mine)  Paul's  Scarlet  Climber  (Crimson) 

Dorothy  Perkins  (Pink)  Star  of  Persia  (Yellow -Pillar  rose) 

Evangeline  (Light  Pink)  Tausendschon  (Pink) 

Excelsa  (Scarlet-crimson)  White  Dorothy  (White) 


HARDY  PERENNIALS 

Hardy  perennials  will  always  remain  a  most  popular  class  of  flower- 
ing plants.    There  is  not  a  time  during  the  whole  flower  season  in  which 
some  hardy  perennial  is  not  in  bloom,  while  during  July  and  August, 
Avhen  almost  all  the  woody  shrubs  have  ceased  blooming,  these  plants 
are  mainly  depended  upon  for  flower  display. 
They  are  not  fastidious  about  the  soil  they 
grow  in  although  many  have  a  preference. 
For  planting  under  trees  or  shrubberies,  on 
sloping  dry  banks,  or  along  the  borders  of 
ponds  or  brooks  suitable  perennials  may  be 
selected  which  thrive  under  such  conditions. 
Their  ability  to  thrive  with  little  care  makes 
them  a  very  suitable  and  desirable  class  of 
plants  for  the  home  grounds. 

Perennials  are  especially  suited  for  border 
planting  and  are  most  effective  when  placed 
in  front  of  shrubbery  masses.  They  are  also 
used  to  advantage  when  planted  along 
garden  walks,  walls,  fences,  against  build- 
ings, and  in  innumerable  other  places  about 
the  home  grounds.  Perennials  should  be 
planted  in  groups  or  naturalistically  massed 
as  the  effect  produced  by  a  colony  is  more 
attractive  than  the  effect  of  a  number  of 
varieties  scattered  aimlessly  with  few  plants 
of  each  together.  07    -ru      <;      i, 

Many  of  the  perennials  can  be  grown  from        ,.  ^'^\     ,',        j     ^  P '  '"■■ 
J       T.   ■     L      .   ,  ..  J   ■      L    .i_    J  Speedwoll    produces    beau- 

seed.     It  IS  best  to  sow  the  seed  m  hotbeds        ,ifu[    spjkes    of    [usteroua 
or  cold  frames  very  early  in  the  spring  and        blue  color. 
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the    seeding   may    be    afterwards  transplanted  out-of-doors.     L'siially. 

however,  tliey  are  propagated  more  easily  by  division. 

Of  the  old  time  favorites,  there  are  the  foxgloves,  larkspurs,  holly- 
hocks, sweet-williams,  and  phlo.'; 
which  are  so  characteristic  of  the 
early  colonial  gardens  and  which 
are  just  as  desirable  today.  There 
are  the  columbines,  blanket-flowrers, 
coreopsis,  peonies,  and  poppies,  fav- 
orites for  their  beautiful  flowering 
effects.  For  planting  about  ponds 
or  upon  deep  moist  soil,  the  iris, 
forget-me-n  o  t  s,  lily-of-the-valley, 
bee  balm,  trillium,  cardinal  flower, 
and  the  ornamental  grasses  are 
especially  suitable,  while  for  late 
summer  and  fall  effects  the  hardy 
chrysanthemums,  golden  glow,  as- 
ters, and  anemone  or  wind  flower 
are  best.  So,  from  early  spring  un- 
til fall  when  the  ground  is  finally 
covered  with  a  blanket  of  snow,  the 

Fig.  28.— The  Iris  is  one  of  the  most     hardy  perennials  lend   their    flower 
ideal  perennials  for  home  plantings.        color  to  brighten  the  landscape. 


PERENNIALS  FOR  SPECIAL  PURPOSES 


m.  ■  Standard  Tsrpes  for  General  Plantins 


In 


germantca 

German  Iris 
P/ilox  paniculata 

Grarden  Phlox 
Paeonia 

Peony 
Delphinium 

Larkspur 
Asler 

Aster 


.illlutcii  rosea 
Hollyhock 


Rudbcckia  laciniata 

Golden  Glow 
Coreopsis  lanceolata 

Lance-leaved  Tickseed 
Diaiilbus  barbatus 

Sweet  William 
Aquilegia 

Columbine 
Chrysanth  emuvi 

Chrysanthemum 
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b.     Pcr«miaU  Which  ShoaM  Be  More  Largely  Used 

Achillea  ptarmica  var.  Boulc  de  Neige  Gaillardia  aristata  grandifiora 

Ball  of  Snow  Common  Perennial  Gaillardia 

Monarda  didyma  Narcissus  poeticus 

Osw^o  Beebalm  Poet's  Narcissus 

Hosta  plantagiaea  'AnetKone  japonic^ 

White  Plantainlily  Japanese  Anemone 

Gypsopkila  paniculata  Iberis  sempervirens 

Babysbreath  Evergreen  Candytuft 

Papaver  orieniale  Aquilegia  formosa 

Oriental  Poppy  Sitka  Columbine 

Phlox  subulata  Chrysatitltemutn  cocciiicuvi 

Moss  Phlox  Painted  Lady 

Hibiscus  moscheutos  Veronica  spicaia 

Common  Rosemallow  Spike  Speedwell 

Miscantlms  sinensis 
EuJatia 

Qioice  Vatietie*  of  Peoniei 

Festive  maxima  (Paper  White)  La  France  (Soft  Pink) 

Le  Cygne  (Cream  White)  Mon.  Jules  Elie  (Pink) 

Solange  (White)  Sarah  Bernhardt   (Mauve-rose) 

Therese  (Violet-rose)  Baroness  Schroeder  (White) 

Lady  A.  Duff  (Shell  Pink)  Mme,  Emile  Lemoine  (White) 

Marie  Crousse  (Lilac-rose)  Milton  Hill  (Flesh) 
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Qioice  Varieties  of  Phlox 

Mrs.  Jenkins  (Late  White)  Elizabeth  Campbell  (Salmon  Pink) 

Fraulein  Von  Lassburg  (Midseason  Miss  Lingard  (Early  White) 

White)  Rijnstroom  (Rose-pink) 

B.  Comte  (Purple)  Thor  (Salmon-pink) 
Bridesmaid  (White,  Carmine  Center) 

Choice  Varieties  of  German  Iris 

Florentina  (White  tinged  with  blue,  Madame    Pacquette    (Bright    Rost 

early)  '  Claret,  early) 

Gracchus     (Yellow     and     Crimson,  Pallida  Dalmatica  (Lavender,  Blue) 

early)  Silver  King   (Silvery  White,  earl?! 

King  of  Iris  (Yellow  and  Brown)  Her  Majesty  (Lilac  Pink) 

Madame  Chereau  (White  tinged  with  Caprice  (Rosy-red) 

Blue)  Crusader  (Lavender-blue) 

TcnliriA     l'M-i<.i»>.ninL-\ 


Fig.  30.— Hollyhocks   should   be   planted  against   buildings, 
higher  growing  plantings. 
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ANNUALS 

Annuals  are  always  desirable  on  every  home  grounds  as  ihey  are  most 
essential  in  producing  the  best  and  most  continuous  display  of  flowers 
during  the  summer  months.  Their  great  variety  and  their  adaptability 
to  all  soils  and  conditions  as  well  as  the  many  beautiful  ways  in  which 
they  may  be  used  about  the  home  grounds  make  them  almost  indispen- 
sable. As  cut  flowers,  they  are  the  particular  favorites  of  nearly  every 
one,  and  the  planting  of  the  home  grounds  without  a  few  such  annuals 


Fig.   31.— Purple   Loosestrife    is   a.   late   summer    flowering    perennial    thai    delighl 


as  sweet  peas,  asters,  pansJes,  or  nasturtiums  would  hardly  seem 
complete. 

Annuals  are  also  especially  valuable  in  producing  quick  effects  as  well 
as  for  beautifying  the  grounds  of  the  renter  or  person  who  has  not  the 
means  to  plant  the  more  expensive  perennial  or  permanent  kinds.  When 
planted  in  the  foreground  of  shrubs  or  among  perennials,  annuals  are 
most  pleasing  but  it  is  an  unfortunate  mistake  to  grow  annuals  in  flower 
beds  dotted  over  the  lawn.  In  the  free  and  natural  style  of  landscape 
gardening,  they  should  be  planted  in  naturalistic  beds  about  the  borders 
of  the  home  grounds,  and,  when  so  arranged,  they  enhance  the  beauty 
of  the  entire  grounds.  They  may  also  be  appropriately  placed  as  border 
plantings  along  garden  walks,  about  the  base  of  buildings,  or  in  front 
of  walls  or  fences. 

Annuals  are  fortunately  very  easy  to  grow.   Almost  all  of  them  may 
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be  grown  successfully  by  siming  the  seeds  o{  the  plants  directly  in  the 
permanent  beds,  but  usually  better  plants  are  obtained  by  seeding  them 
in  hotbeds  or  cold  frames  or  in  boxes  of  earth  in  the  house,  from  which 
they  may  later  be  transplanted  to  the  beds.  Frequently,  the  plants 
come  into  blossom  a  month  earlier  when  grown  in  this  manner  and  a 
longer  flowering  season  is  obtained. 

The  kinds  of  annuals  are  so  numerous  that  a  selection  is  largely  a 
matter  of  personal  preference.  The  pansies,  if  sown  in  July  or  August, 
produce  an  excellent  early  spring  display,  while,  if  seeded  indoors  in  late 
winter  and  planted  in  a  partially  shaded  location,  they  should  blooin 
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continuously  during  the  summer.  The  sweet  alyssum,  dusty-miller, 
candytuft,  and  lobelia  make  excellent  edging  plants;  while,  for  summer 
flower  displays,  nasturtiums,  petunias,  coxcomb,  stocks,  verbenia,  annual 
phlox,  poppies,  salvia,  zinnias,  and  balsams  are  all  easily  grown  and 
very  effective.  Portulaca  is  most  accommodating  in  covering  dry  sandy 
banks  and  the  heliotrope,  marguerites,  stocks,  and  mignonette  in 
furnishing  the  gardens  with  their  delightful  fragrance.  For  large  foliage 
effects  there  is  nothing  to  compare  with  ricinus  or  castor  oil  bean,  while 
the  large  beautiful  colored  flower  spikes  of  the  snapdragon  compare 
very  favorably  with  the  beauty  of  any  of  the  perennials.  In  late  sum- 
mer, the  asters,  cosmos  and  burning-bush  add  their  brilliance  to  the 
flower  display  and  nearly  all  of  these  annuals  continue  to  bloom  till 
frosts  dismantle  their  robes  of  beauty. 

Annuals  Valuable  for  Cut  Flowers 

Asters,  late  branching  Bachelor  Buttons 

Sweet  Peas  Zinnias 

Cosmos,  early  flowering  Snapdragon  ' 

Pansies  Corn  Flower 

Nasturtiums,  dwarf  Heliotrope 

Mignonette  Stocks 
Dianthus 
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Annuals  for  Garden  Effects 


For  edgings: 

Sweet  Alyssum 
Lobelia 
English  Daisy 
Dwarf  Cockscomb 
Dusty  Miller 
Ageratum 
Candytuft 


For  bedding  effects: 

Annual  Phlox 

Verbena 

Annual  Poppies 

Petunia,  var.  Rosy  Mom 

African  Daisy 

Marigold 

Balsam 

Celosia 

Portulaca 


Tall  grooving  annuals: 

Castor  Oil  Bean 
Sunflower 
Cosmos,  late 


Annual  Vines 


Cyperus  Vine 
Balloon  Vine 
Gourd,  Ornamental 
Climbing  Nasturtiums 
Scarlet-runner  Bean 


Wild  Cucumber 
Morning  Glory 
Hop  Vine 
Moon  Vine 
Cobea 
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Chatham,  Alger  County,  760  acres  deeded.    B.  W.  Householder,  Supt. 

Orayllnff,  Crawford  County,  80  acres  deeded. 

South  Haveo,  Van  Buren  County,  10  acres  rented;  6  acres  deeded. 


COMMERCIAL  FEEDING  STUFFS 
Andrew  J.  Patten,  C.  F.  Barnum,  E.  F.  Berger,  T.  E.  Friedemann 

•     AND  p.   O'MeARA. 

The  present  feeding  stuffs  law  (Act  91,  P.  A.  1917)  became  operative 
April  1,  1918.  As  the  full  text  of  the  act  was  printed  in  Bulletin  No. 
279  only  the  main  provisions  will  be  discussed.  Copies  of  the  law  will 
be  furnished  upon  request. 

Jjobel.  Every  lot  or  parcel  of  "commercial  feeding  stuffs"  shall  bear 
on  the  bags  or  tags  attached  thereto  a  statement  certifying,  1st,  the 
net  weight  of  the  contents  of  the  package,  lot,  or  parcel;  2nd,  the  name, 
brand  or  trademark;  3rd,  the  name  and  principal  address  of  the  manu- 
facturer or  person  responsible  for  placing  the  commodity  on  the  market; 
4th,  the  minimum  percentage  of  crude  portein,  the  minimum  percentage 
of  crude  fat  and  the  maximum  percentage  of  crude  fibre;  5th,  the  specific 
name  of  each  ingredient  used  in  its  manufacture. 

Registration,  All  "commercial  feeding  stuffs"  within  the  meaning 
of  the  act  must  be  registered  annually.  To  make  the  fiscal  year  concur- 
rent with  the  calendar  year  the  present  license  period  was  made  to 
terminate  December  31,  1918,  with  a  fee  of  $15.00  for  each  brand  regis- 
tered. After  this  date  the  registrations  must  be  made  on  or  before  Janu- 
ary 1st  each  year  or  before  the  feed  is  placed  on  sale  and  the  license 
fee  will  be  ?20.00  per  brand  as  in  previous  years. 

Samples  not  required.  The  forwarding  of  samples  at  the  time  of  ap- 
plying for  license  is  not  necessary  except  when  requested  by  the  adminis- 
trative officer. 

Registrations  may  he  refused  or  cancelled.  The  administrative  officer 
may  refuse  to  license  a  brand  if  the  name  appears  to  be  deceptive  or 
misleading.  He  also  has  power  to  c<ancel  a  license  if  it  appears,  at  any 
time,  that  any  of  the  provisions  of  the  law  have  been  violated. 

Materials  exempt  from  license  fee.  Unmixed  whole  seeds  and  grains; 
nnmixed  meals  made  directly  from  the  entire  grains  of  com,  wheat, 
rye,  barley,  oats,  buckwheat,  flaxseed,  kafir  and  milo;  corn  and  oats 
feed  made  by  grinding  together  the  pure  grains  of  com  and  oats ;  wheat, 
rye  and  buckwheat  brans  or  middlings  when  unmixed  with  other  mater- 
ials; whole  hays,  straws,  eijsilage  and  corn  stover  when  unmixed  with 
other  materials  and  all  materials  containing  00  per  cent  or  more  of  water. 

The  definitions  adopted  by  the  Association  of  Feed  Control  Officials 
will  be  considered  official  in  Michigan,  and  it  is  expected  that  the  manu- 
facturers will  adhere  to  them  as  closely  as  possible. 
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BULES. 

The  following  rules  were  passed  by  the  State  Board  of  Agriculture  at 
a  meeting  held  March  20,  1918,  in  East  Lansing,  Michigan : 

Bulb  No.  1.  ^^Wheat  Bran  with  Screenings  not  exceeding  Mill  Bun" 
is  interpreted  as  meaning  bran  to  which  has  been  added,  by  a  separate 
process,  the  whole  or  a  part  of  the  screenings  separated  from  the  particu- 
lar lot  of  wheat  producing  the  bran.  The  Screenings  may  or  may  not 
be  reduced. 

Bulb  No.  2.  ^^Wheat  Middlings  with  Screenings  not  exceeding  Mill 
Bun"  is  interpreted  as  meaning  middlings  to  which  has  been  added,  by 
a  separate  process,  the  whole  or  a  part  of  the  screenings  separated  from 
the  particular  lot  of  wheat  producing  the  middlings.  The  screenings 
may  or  may  not  be  reduced. 

Bulb  No.  3.  ^^Wheat  Bran  and  Wheat  Middlings  when  labelled  as 
containing  "  Screenings  not  exceeding  Mill  Bun"  are  considered  to  be 
"Commercial  Feeding  Stuffs"  within  the  meaning  of  the  law  and  subject 
to  license.    This  rule  shall  take  effect  April  1st,  1918. 

Bulb  No.  4.  '^Statement  of  (hiaranteed  Analysis,  Section  2  of  the 
Feeding  Stuffs  law  is  interpreted  to  mean  that  only  the  minimum  guar- 
antees for  Protein  and  Fat  and  the  maximum  guarantee  for  Crude  Fiber 
may  be  stated  on  the  labels.  The  sliding  guarantee  is  prohibited.  This 
rule  shall  take  effect  April  1st,  1918." 


POINTS  OF  INTEBEST  TO  DEALEBS. 

Represent  only  Reliable  Firms  and  before  purchasing  feed  for  resale 
in  Michigan,  find  out  if  the  particular  feed  has  been  properly  licensed 
by  the  manufacturer,  broker,  or  party  responsible  for  its  shipment  into 
the  State.  The  State  law  has  no  jurisdiction  over  parties  residing  out- 
side of  the  State  and  the  only  way  they  can  be  reached  is  through 
the  U.  S.  Department  of  Agriculture  for  a  violation  of  the  Federal  Food 
and  Drugs  Act.  Failure  to  license  a  feed  in  Michigan  would  not  be  a 
violation  of  the  Federal  law  and  if  properly  tagged,  shipment  into  the 
State  cannot  be  prevented.  The  Michigan  law  becomes  operative  only 
when  such  feed  is  offered  for  sale  within  the  State.  Ignorance  of  the 
provisions  of  the  law  is  not  suflScient  grounds  for  defense.  When  the 
inspectors  find  an  unlicensed  feed  being  offered  for  sale  the  dealer  is  given 
written  notice  and  requested  to  discontinue  the  sale  until  the  person  or 
concern  responsible  for  shipping  the  product  into  the  State  has  com- 
plied with  the  requirements  of  the  law.  Dealers  who  continue  to  sell 
unlicensed  feeds  after  due  notice  has  been  given  will  be  held  responsible 
and  evidence  of  the  violation  of  the  feeding  stuffs  law  will  be  submitted 
to  the  Prosecuting  Attorney  in  the  county  wherein  the  violation  occurs. 
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Frequently  it  occurs  that  carload  shipments  reach  their  destination 
untagged.  In  such  cases  the  dealer  should  telephone  or  tel^^aph  the 
manufacturer  or  jobber  immediately  for  proper  tags  and  insist  upon 
getting  them  at  once  as  the  sale  of  untagged  feeds  is  not  permissible 
under  any  circumstances.  Tags  sent  forward  by  mail  or  placed  in  a 
carload  of  feed  but  not  attached  to  the  bags  should  be  put  on  as  the  car 
is  unloaded.  Some  responsible  person  should  give  the  matter  of 
proper  tagging  careful  attention  rather  than  trust  it  to  some  irrespon- 
sible laborer. 

Retain  Freight  Bills.  The  State  inspectors  of  feeding  stuflFs  are  also 
federal  inspectors  and  authorized  to  take  samples  of  shipments  made  in 
violation  of  the  Federal  Food  and  Drugs  Act.  In  order  to  establish 
evidence  of  interstate  shipment  it  is  necessary  to  secure  copies  of  the 
freight  bill,  bill  of  lading  and  bill  of  sale  covering  a  shipment.  Dealers 
should,  therefore,  keep  on  file  all  the  documents  and  papers  relating 
in  any  way  to  all  interstate  shipments  of  feed  stuffs. 

POINTS  OP  INTEREST  TO  PURCHASERS. 

Consult  the  annual  bulletin  and  find  out  what  companies  are  most 
consistently  meeting  their  guarantees. 

Do  not  buy  a  feed  simply  because  it  is  cheap  without  comparing  the 
guaranteed  analysis  with  that  of  other  feeds  that  may  be  available  and 
also  examine  it  carefully  to  determine,  if  possible,  the  ingredients  of 
which  it  is  composed.  In  these  times  of  high  prices,  one  should  consider 
these  points  carefully. 

Do  not  send  samples  for  analysis  without  first  writing  for  instructions 
on  how  to  secure  a  representative  sample.  A  sample  from  one  bag  or  a 
small  handful  taken  from  the  top  of  several  bags  is  not  representative 
and  an  analysis  of  such  a  sample  would  be  of  no  value.  The  cost  of  mak- 
ing an  analysis  is  considerable  and  we  cannot  take  the  time  to  analyze 
samples  that  are  not  representative  of  the  lot  from  which  they  were 
taken.  Our  inspectors  are  continually  collecting  samples  of  feeding 
stuffs  and  in  many  cases  we  can  furnish  information  concerning  a 
particular  brand  of  feed  without  making  another  analysis. 

When  purchasing  feed  in  car  lots,  an  inspector  will  be  sent  to  draw 
samples  if  the  office  of  the  chemist  in  charge  is  notified  upon  arrival  of 
the  car. 

Do  not  accept  feed  in  untagged  or  unlabeled  bags  except  such  feeds 
as  are  exempt  from  license  as  heretofore  mentioned.  An  untagged  pack- 
age gives  the  purchaser  no  guarantee  as  to  analysis  or  ingredients  and 
furthermore  the  product  is  sold  in  violation  of  the  feeding  stuffs  law. 
Such  cases  should  be  brought  to  the  attention  of  the  office  of  the  chemist. 

If  buying  bulk  feeds  subject  to  license  demand  of  the  seller  a  printed 
guarantee  giving  the  analysis  and  ingredients — the  law  provides  that 
the  purchaser  shall  have  it. 

COOPERATION  WITH  U.  S.  DEPARTMENT  OP  AGRICULTURE. 

Through  a  plan  of  cooperation  devised  by  the  U.  S.  Department  of 
Agriculture  the  State  inspectors  are  empowered  to  collect  samples  from 
interstate  shipment  of  feed  stuffs  found  in  Michigan  under  the  Food 
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&  Drugs  Act.  In  this  cooperative  work  twenty-four  cases  were  referred 
to  the  laboratory  of  the  central  inspection  district  in  Chicago ;  eighteen 
of  the  samples  were  collected  on  account  of  deficiencies  in  protein,  four 
were  untagged  shipments  and  two  were  taken  at  the  suggestion  of  the 
Chief  Inspector  of  the  central  inspection  district. 

REBATES. 

The  state  law  does  not  provide  for  the  payment  of  rebates  on  feeds 
found  deficient  in  some  respect  but  such  cases  are  often  referred  to  this 
Department.  Settlement  is  advised  on  the  basis  of  the  combined  pro- 
tein and  fat.  The  following  example  is  taken  from  the  present  year's 
records. 

Guaranteed  Found  Price  per  Rebate    per 

Protein        Fat  Protein       Fat  ton  ton 

(41     +     6)       —       (38     +     6.2) 


X     ?r>4.00  =        13.21 


Guaranteed 
Protein      Fat 
(41    +    6) 
As  the  records  of  the  distribution  of  rebates  made  during  the  year  are 
not  complete  at  this  time  no  tabulation  is  made. 

DEFINITIONS. 

The  following  definitions  of  Feeding  Stuffs  and  by-products  used  for 
feeding  purposes  have  been  adopted  by  the  Association  of  Feed  Control 
Officials  of  the  United  States  at  their  several  meetings,  and,  in  the  in- 
terest of  uniformity,  it  is  urged  that  all  manufacturers  and  millers  ad- 
here to  them  as  closely  as  possible  in  labeling  the  feeds  intended  for  sale 
in  Michigan. 

Meal  is  the  clean,  sound,  ground  protluct  of  the  entire  grain,  cereal  or 
seed  which  it  purports  to  represent. 

Chop  is  a  ground  or  chopped  feed  composed  of  one  or  more  different 
cereals  or  by-products  thereof.  If  it  bears  a  name  descriptive  of  the  kind 
of  cereals,  it  must  be  made  exclusively  of  the  entire  grains  of  those 
cereals. 

Screenings  are  the  smaller  imperfect  grains,  weed  seeds  and  other 
foreign  material  having  feeding  value,  separated  in  cleaning  the  grain. 

Alfalfa  Meal  is  the  entire  alfalfa  hay  ground,  and  does  not  contain  an 
admixture  of  ground  alfalfa  straw  or  other  foreign  materials. 

ANIMAL  TRODrCTS. 

Blood  Meal  is  ground  dried  blood. 

Cracklings  are  the  residue  after  partially  extracting  the  fats  and  oils 
from  the  animal  tissue.  If  they  bear  a  name  descriptive  of  their  kind, 
composition  or  origin,  they  must  correspond  thereto. 

Digester  Tankage  is  the  residue  from  animal  tissue  exclusive  of  hoof 
and  horn,  specially  prepared  for  feeding  purposes  by  tanking  under  live 
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steam,  drying  under  high  heat,  and  suitable  grinding.  If  it  contains 
more  than  10  per  cent  of  phosphoric  acid  (P2O5),  it  must  be  designated 
Digester  Meat  and  Bone  Tankage. 

Meat  Scrap  and  Meat  Meal  are  the  ground  residues  from  animal  tissue 
exclusive  of  hoof  and  horn.  If  they  contain  more  than  10  per  cent  of 
phosphoric  acid  (PjOg),  they  must  be  designated  Meat  and  Bone  Scrap, 
and  Meat  and  Bone  Meal.  If  they  bear  a  name  descriptive  of  their  kind, 
composition  or  origin,  they  must  correspond  thereto. 

brewers'  and  distillers'  products. 

Brewers'  Dried  Orain^  are  the  properly  dried  residue  from  cereals  ob- 
tained in  the  manufacture  of  beer. 

Distillers'  Dried  drains  are  the  di'ied  residue  from  cereals  obtained  in 
the  manufacture  of  alcohol  and  distilled  liquors.  The  product  shall  bear 
the  designation  indicating  the  cereal  predominating. 

Malt  Sprouts  are  the  sprouts  of  the  barley  grain.  If  the  sprouts  are 
derived  from  any  other  malted  cereal,  the  source  must  be  designated. 

BUCKWHEAT  PRODUCTS. 

Buckwheat  Shorts  or  Buckwheat  Middlings  are  that  portion  of  the 
buckwheat  grain  immediately  inside  of  the  hull  after  separation  from  the 
flour. 

CORN  PRODUCTS. 

Com  Bran  is  the  outer  coating  of  the  com  kernel. 

Corn  Germ  Meal  is  a  product  in  the  manufacture  of  starch,  glucose 
and  other  corn  products  and  is  the  germ  layer  from  which  a  part  of  the 
com  oil  has  been  extracted. 

(Jrits  are  the  hard,  flinty  portions  of  Indian  corn,  without  hulls  and 
germ. 

Corn  Gluten  Meal  is  that  part  of  commercial  shelled  corn  that  remains 
after  the  separation  of  the  larger  part  of  the  starch,  the  germ  and  the 
bran,  by  the  processes  employed  in  the  manufacture  of  cornstarch  and 
glucose.    It  may  or  may  not  contain  corn  solubles. 

Corn  Gluten  Feed  is  that  portion  of  commercial  shelled  com  that  re- 
mains after  the  separation  of  the  larger  part  of  the  starch  and  the  germ 
by  the  processes  employed  in  the  manufacture  of  cornstarch  and  glucofee. 
It  may  or  may  not  contain  corn  solubles. 

OIL  CAKE. 

Oil  Cake  is  the  residual  cake  obtained  after  extraction  of  part  of  the 
oil  by  crushing,  cooking  and  hydraulic  pressure  from  seeds  screened  and 
eleane<l  of  weed  seeds  and  other  foreign  materials  by  the  moat  improved 
commercial  processes.  When  used  alone  the  term  "oil  cake"  shall  be  un- 
derstood to  designate  the  product  obtained  from  partially  extracted, 
screened  and  cleaned  flaxseed.  When  used  to  cover  any  other  product, 
the  name  of  the  seed  from  which  it  is  obtainei  shall  be  prefixed  to  "oil 
cake." 

Qround  Oil  Cake  is  the  product  obtained  by  grinding  oil  cake.    Whw 
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used  alone,  the  term  "ground  oil  cake*'  shall  be  understood  to  designate 
the  product  obtained  from  partially  extracted,  screened  and  cleaned  flax- 
seed. When  used  to  cover  any  other  product  the  name  of  the  seed  from 
which  it  is  obtained  shall  be  prefixed  to  "ground  oil  cake." 

COTTONSEED  PRODUCTS. 

Cottonseed  Meal  is  a  product  of  the  cottonseed  only,  composed  princi- 
pally of  the  kernel  with  such  portion  of  the  hull  as  is  necessary  in  the 
manufacture  of  oil;  provided  that  nothing  shall  be  recognized  as  cotton- 
seed meal  that  does  not  conform  to  the  foregoing  definition  and  that  does 
not  contain  at  least  36  per  "Cent  of  protein. 

Choice  Cottonseed  Meal  must  be  finely  ground,  not  necessarily  bolted, 
perfectly  sound  and  sweet  in  odor,  yellow,  free  from  excess  of  lint  and 
must  contain  at  least  41  per  cent  of  protein. 

Prime  Cottonseed  Meal  must  be  finely  ground,  not  necessarily  bolted,  of 
sweet  odor,  reasonably  bright  in  color,  yellow,  not  brown  or  reddish,  free 
from  excess  of  lint,  and  must  contain  at  least  38.6  per  cent  of  protein. 

Good  Cottonseed  Meal  must  be  finely  ground,  not  necessarily  bolted,  of 
sweet  odor,  reasonably  bright  in  color,  and  must  contain  at  least  36  per 
cent  of  protein. 

Cottonseed  Feed  is  a  mixture  of  cottonseed  meal  and  cottonseed  hnlls 
containing  less  than  36  per  cent  of  protein. 

Cold  Pressed  Cottonseed  is  the  product  resulting  from  subjecting  the 
whole  undecorticated  cottonseed  to  the  cold  pressure  process  for  the  ex- 
traction of  oil,  and  includes  the  entire  cottonseed  less  the  oil  extracted. 

Ground  Cold  Pressed  Cottonseed  is  the  ground  product  resulting  from 
subjecting  the  whole  undecorticated  cottonseed  to  the  cold  pressure  pro- 
cess for  the  extraction  Of  oil,  and  includes  the  entire  ground  cottonseed 
less  the  oil  extracted. 

u        .         ■ 

LINSEED  AND  FLAX  PRODUCTS. 

Flax  Plant  By-Product  is  that  portion  of  the  flax  plant  remaining  after 
the  separation  of  the  seed,  the  bast  fiber  and  a  portion  of  the  shives,  and 
consists  of  flax  shives,  flax  pods,  broken  and  immature  flax  seeds  and  the 
cortical  tissue  of  the  stem. 

Unscreened  Flaxseed  Oil  Feed  is  the  ground  product  obtained  after  ex- 
traction of  part  of  the  oil  from  unscreened  flaxseed  by  crushing,  cooking 
and  hydraulic  pressure,  or  by  crushing,  heating  and  the  use  of  solvents. 
When'  sold  without  grinding  the  unground  product  shall  be  desig- 
nated as  "unscreened  flaxseed  oil  feed  cake." 

Ingredients  of  Unscreened  Flaxseed  Oil  Feed — Ground  cake  from  par- 
tially extracted  flaxseed  and  foreign  seeds  (wheat,  wild  buckwheat, 
pigeon  grass,  wild  mustard,  etc.) 

Screenings  Oil  Feed  is  the  ground  product  obtained  after  extraction  of 
part  of  the  oil  by  crushing,  cooking  and  hydraulic  pressure,  or  by  cmsh- 
ing,  heating  and  the  use  of  solvents  from  the  smaller  imperfect  grains, 
weed  seeds  and  other  foreign  materials  having  feeding  value  separated 
in  cleaning  the  grain.  The  name  of  the  grain  from  which  the  screenings 
are  separated  shall  be  prefixed  to  "screenings  oil  feed." 
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OAT  PRODUCTS. 


Oat  Oroats  are  the  kernels  of  the  oat  berry. 

Oat  HuUs  are  the  outer  chafify  coverings  of  the  oat  grain. 

Oat  Middlings  are  the  floury  portion  of  the  oat  groat  obtained  in  the 
milling  of  rolled  oats. 

Oat  Shorts  are  the  covering  of  the  oat  grain  lying  immediately  inside 
the  hull,  being  a  fuzzy  material  carrying  with  it  considerable  portions 
of  the  fine  floury  part  of  the  groat  obtained  in  the  milling  of  rolled  oats. 

Clipped  Oat  By-Product  is  the  resultant  by-product  obtained  in  the 
manufacture  of  clipped  oats.  It  may  contain  light,  chafify  material 
broken  from  the  ends  of  the  hulls,  empty  hulls,  light,  immature  oats  and 
dust.    It  must  not  contain  an  excessive  amount  of  oat  hulls. 

PEANUT  PRODUCTS. 

Peanut  Oil  Cake  is  the  residue  after  the  extraction  of  part  of  the  oil 
by  pressure  or  solvents  from  peanut  kernels. 

Peanut  OU  Meal  is  the  ground  residue  after  the  extraction  of  part  of 
the  oil  from  peanut  kernels. 

Unhulled  Peanut  OU  Feed  is  the  ground  residue  obtained  after  extrac- 
tion of  part  of  the  oil  from  whole  peanuts,  and  the  ingredients  shall  be 
designated  as  ^^peanut  meal  and  hulls.'' 

RICE    PRODUCTS. 

» 

Rice  Bran  is  the  cuticle  beneath  the  hull. 
Rice  Hulls  are  the  outer  chaflfy  coverings  of  the  rice  grain. 
Rice  Polish  is  the  finely  powdered  material  obtained  in  polishing  the 
kemeL 

WHEAT  PRODUCTS. 

Wheat  Bran  is  the  coarse  outer  coatings  of  the  wheat  berry  obtained 
in  the  usual  commercial  milling  process  from  wheat  that  has  been  cleaned 
and  scoured. 

Shorts  or  Standard  Middlings  are  the  fine  particles  of  the  outer  and 
inner  bran  separated  from  bran  and  white  middlings. 

Wheat  White  Middlings  or  White  Middlings  are  that  part  of  the  oflfal 
of  wheat  intermediate  between  shorts  or  standard  middlings  and  red  dog. 

Shipstuff  or  Wheat  Miwed  Feed  is  a  mixture  of  the  products  other  than 
the  flour  obtained  from  the  milling  of  the  wheat  berry. 

Red  Dog  is  a  low  grade  wheat  flour  containing  the  finer  particles  of 
bran. 

Wheat  Bran  with  Mill  Run  Screenings  is  pure  wheat  bran  plus  the 
screenings  which  were  separated  from  the  wheat  used  in  preparing  said 
bran. 

Wheat  Bran  with  Screenings  not  Exceeding  Mill  Run  is  either  wheat 
bran  with  the  whole  mill  run  of  screenings  or. wheat  bran  with  a  portion 
of  the  mill  run  of  screenings,  provided  that  such  portion  is  not  an  inferior 
portion  thereof. 
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MISCELLANEOUS  PRODUCTS. 


Yeast  or  Vinegar  Dried  Cfrains  are  the  properly  dried  residue  from  the 
mixture  of  cereals,  malt  and  malt  sprouts  (sometimes  cottonseed  meal) 
obtained  in  the  manufacture  of  yeast  or  vinegar  and  consists  of  com  or 
com  and  rye  from  which  most  of  the  starch  has  been  extracted,  together 
with  malt  added  during  the  manufacturing  process  to  change  the  starch 
to  sugars,  and  malt  sprouts  (sometimes  cottonseed  meal)  added  during 
the  manufacturing  process  to  aid  in  filtering  the  residue  from  the  wort 
and  serve  as  a  source  of  food  supply  for  the  yeast. 

Palm  Kernel  Oil  Meal  is  the  ground  residue  from  the  extraction  of  part 
of  the  oil  by  pressure  or  solvents  from  the  kernel  of  the  fruit  of  the  Elaeis 
guineensis  of  Elaeis  malanococca. 

Ivory  Nut  Meal  is  ground  ivory  nuts. 


TENTATIVE  DEFINITIONS. 

Com  Feed  Meal  is  the  by-product  obtained  in  the  manufacture  of 
cracked  com,  with  or  without  aspiration  products  added  to  the  sif  tings, 
and  is  the  by-product  obtained  in  the  manufacture  of  table  meal  from  the 
whole  grain  by  the  non-degerminating  process. 

Hominy  Feed,  Hominy  Meal  or  Hominy  Chop  is  a  kiln-dried  mixture 
of  the  mill  run  bran  coating,  the  mill  run  germ,  with  or  without  a  partial 
extraction  of  the  oil  and  a  part  of  the  starchy  portion  of  the  white  corn 
kernel  obtained  in  the  manufacture  of  hominy,  hominy  grits  and  com 
meal  by  the  degerminating  process. 

Yelloio  Hominy  Feed,  Yellow  Hominy  Meal  or  Yellow  Hominy  Chop  is 
a  kiln-dried  mixture  of  the  mill  run  bran  coating,  the  mill  run  germ, 
with  or  without  a  partial  extraction  of  the  oil  and  a  part  of  the  starchy 
portion  of  the  yellow  com  kernel  obtained  in  the  manufacture  of  yellow 
hominy  grits  and  yellow  com  meal  by  the  d^erminating  process. 

Linseed  Meal  is  the  ground  product  obtained  after  extraction  of  part 
of  the  on  from  ground  flaxseed  screened  and  cleaned  of  weed  seeds  and 
other  foreign  materials  by  the  most  improved  commercial  processes, 
provided  that  the  final  product  shall  not  contain  over  6  per  cent  of  weed 
seeds  and  other  foreign  materials  and  provided  further  that  no  portion 
of  the  stated  6  per  cent  of  weed  seeds  and  other  foreign  materials  shall 
be  deliberately  added. 

Oil  Meal  is  the  ground  product  obtained  after  the  extraction  of  part 
of  the  oil  by  crushing,  cooking  and  hydraulic  pressure,  or  by  crushing, 
heating  and  the  use  of  solvents  from  seeds  which  have  been  screened 
and  cleaned  of  weed  seeds  and  other  foreign  materials  by  the  most  im- 
proved commercial  processes.  When  used  alone  the  term  "Oil  Meal" 
shall  be  understood  to  designate  linseed  meal  as  defined.  When  used  to 
cover  any  other  product  the  name  of  the  seed  from  which  it  is  obtained 
shall  be  prefixed  to  the  words  "oil  meal." 

Old  Process  Oil  Meal  is  the  ground  product  obtained  after  extraction 
of  part  of  the  oil  by  crushing,  cooking  and  hydraulic  pressure  from  seeds 
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screened  and  cleaned  of  weed  seeds  and  other  foreign  materials  by  the 
most  improved  commercial  processes.  When  used  tdone  the  term  "Old 
Process  Oil  MeaP  shall  be  understood  to  designate  linseed  meal  as  de- 
fined, made  by  the  old  process.  When  used  to  cover  any  other  product 
the  name  of  the  seed  from  which  it  is  obtained  shall  be  prefixed  to  "old 
process  oil  meal." 

Isew  Process  Oil  Meal  is  the  ground  product  obtained  after  extraction 
of  part  of  the  oil  by  crushing,  heating  and  the  use  of  solvents  from  seeds 
screened  and  cleaned  of  weed  seeds  and  other  foreign  materials  by  the 
most  improved  commercial  processes.  When  used  alone  "New  Process 
Oil  Meal"  shall  be  understood  to  designate  linseed  meal  as  defined, 
made  by  the  new  process.  When  used  to  cover  any  other  product  the 
name  of  the  seed  from  which  it  is  obtained  shall  be  prefixed  to  "new 
process  oil  meal." 

Oround  Flawseed  or  Flaxseed  Meal  is  the  product  obtained  by  grinding 
flaxseed  which  has  been  screened  and  cleaned  of  weed  seeds  and  other 
foreign  material  by  the  most  improved  commercial  processes,  provided 
that  the  final  product  shall  not  contain  over  4  per  cent  of  weed  seeds 
and  other  foreign  materials,  and  provided  further  that  no  portion  of 
the  stated  4  per  cent  of  weed  seeds  and  other  foreign  materials  shall  be 
deliberatelv  added. 


PROPOSED  DEFINITIONS. 

Wheat  Bran  consists  of  the  coarse  outer  coatings  of  the  kernel  obtained 
in  the  usual  commercial  process  of  milling  from  wheat  that  has  been 
cleaned  and  scoured. 

Wheat  Shorts  or  Middlings, 

(a)  Brown  (Red)  Shorts  consist  mostly  of  the  fine  particles  of  bran 
and  germ  and  contains  very  little  of  fibrous  offal  obtained  from  the 
"tail  of  the  mill." 

(b)  Standard  (Total  or  Gray)  Shorts  consist  of  the  fine  particles 
of  the  outer  bran,  the  inner  or  "Bee-wing"  bran,  germ,  and  the  offal,  or 
fibrous  material,  obtained  in  the  last  reduction  on  millings. 

(c)  White  Shorts  consist  of  a  smaller  portion  of  the  fine  bran  parti- 
cles and  srerm  and  a  much  greater  portion  of  the  fibrous  offal  from  the 
"tail  of  the  mill."     . 

Red  Don  consists  of  a  mixture  of  low-grrade  flour,  fine  particles  of  bran 
and  the  fibrous  offal  from  the  "tail  of  the  mill." 

Shin  Stvff  (Wheat  Mixed  Feed)  consists,  of  pure  wheat  bran  and 
standard,  or  total,  shorts  combined  in  the  proportions  obtained  in 
the  usual  process  of  commercial  milling. 

ffjoie — Tf  to  any  of  the  foresrolnsr  brand«  of  feed  there  should  be  added  screenlofni,  or  flcour- 
fiure,  M  hereinafter  defined,  either  srronnd  or  nuCTonnd.  belted  or  unbolted,  euch  brand  shall  be  so  reg- 
Htered.  labeled  and  sold  as  dearly  to  Indicate  this  fact.  The  word  "Screenings"  or  •'Scourings'*  as  the 
case  may  be,  shall  appear  as  a  oart  of  the  name  or  brand  and  shall  be  printed  in  the  same  size  and 
face  of  type  as  the  remainder  of  the  brand  name.) 

Screenings  consist  of  the  smaller,  imperfect  grains,  weed  seeds,  and 
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other  foreign  materials,  having  feed  value,  separated  in  cleaning  the 

grain. 

«    Scourings  consist  of  such  portions  of  the  cuticle,  brush,  white  caps, 

dust  smut,  and  other  materials  as  are  separated  from  the  grain  in  tiie 

usual  commercial  process  of  scouring. 


DISCUSSIONS  OP  RESULTS. 

During  the  past  year  919  samples  of  feed  have  been  analyzed.  Of 
this  number  13  represented  products  which  are  not  subject  to  license  and 
10  samples  represented  shipments  which  the  manufacturers  refused  to 
license.  In  the  future  all  unlicensed  "commercial  feeding  stuffs"  will 
be  removed  from  sale  wherever  found.  Dealers  are,  therefore,  cautioned 
about  handling  such  feed. 

In  summarizing  the  results  of  the  inspection  during  the  past  year,  we 
find  that  75  or  8.3  per  cent  of  the  samples  were  below  guarantee  in 
protein,  68  or  7.5  per  cent  were  below  guarantee  in  fat  and  117  or  12^ 
per  cent  were  above  guarantee  in  crude  fiber.  This  is  an  improvement 
over  the  results  obtained  last  year  and  nearly  50  per  cent  better  than  the 
results  of  1916.  The  greatest  improvement  is  noticed  in  the  cottonseed 
meals.  During  the  first  year  (1916)  51  per  cent  of  the  cottonseed  meals 
examined  were  found  below  guarantee  in  protein.  During  the  past  year 
only  17  per  cent  of  the  cottonseed  meal  samples  were  deficient  in  protein. 
This  is  due,  not  so  much  to  an  improvement  in  the  quality  of  the  meal  as 
to  a  more  truthful  statement  of  the  guarantees.  In  other  words,  the  cot- 
tonseed sold  in  Michigan  during  the  past  year  has  been  no  better  than 
that  of  other  years  but  the  guarantees  have  been  adjusted  to  fit  the  facts. 

There  has  been  a  decided  falling  off  in  the  number  of  samples  of  dis- 
tillers and  brewers  grains  shipped  into  the  State.  This  is  evidently  due, 
in  part,  to  a  partial  boycott  on  the  part  of  distillers  and  brewers  against 
shipping  their  products  into  dry  states. 

The  highest  percentage  of  deficiencies  was  found  in  the  calf  meals, 
hog  meals  and  molasses  feeds.  In  buying  these  classes  of  feeds  the  pur- 
chaser takes  greater  chances  of  not  getting  the  value  guaranteed  than 
in  any  of  the  other  classes  of  feed. 

There  has  been  a  notable  decrease  in  the  number  of  samples  of  wheat 
bran  and  middlings  on  the  market.  These  have  been  replaced  in  part  by 
rye  and  barley  feeds  and  other  less  common  products. 

A  complete  summary  of  the  results  obtained  during  the  past  three 
years  is  given  in  the  following  table.  The  figures  here  presented  clearly 
show  the  effect  of  a  vigorous  inspection  service  in  improving  the  whole 
feed  situation  throughout  the  State. 
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NBW   FEEDS. 


The  demand  for  wheat  flour  substitutes  has  brought  upon  the  market 
in  abundance  several  feeds  which  heretofore  were  found  but  infrequently 
and  only  in  small  lots.  Until  recently  these  by-product  feeils  were 
usually  worked  up  in  ready  mixed  feeds,  now,  however,  they  are  on  sale 
as  separate  and  distinct  articles  of  feed.  The  more  important  of  these 
are,  barley  feed,  corn  feed  meal,  oat  meal  mill  by-products  (oat  huUs, 
oat  shorts  and  oat  middlings)  and  clipped  oat  by  product. 

Barley  feed  is  the  by-product  from  the  manufacture  of  pearl  barley 
and  barley  flour  and  consists  of  the  coarse  hull  and  fibrous  material 
surrounding  tke  starchy  kernel  with  some  adhering  fine  particles  thereof. 
This  feed  is  light  and  bulky,  having  a  high  fiber  content.  The  average 
of  samples  analyzed  during  the  year  follows :  moisture,  9.0% ;  protein 
9.2%;  fat,  2.5%  and  crude  fiber,  20.276.  On  account  of  the  bulkiness 
and  fibrous  quality  of  this  feed  it  is  not  successfully  fed  alone  but  it 
does  make  a  valuable  addition  to  mixtures  of  heavy  and  compact  feeds 
such  as  corn  feed  meal,  cottonseed  meal  and  other  concentrates  of  simi- 
lar character. 

The  origin  and  character  of  the  various  oat  by-products  is  covered  on 
a  previous  page  under  "definitions."  The  variation  in  feeding  value 
of  these  products  is  wide  and  hence  each  lot  should  be  bought  only  upon 
the  basis  of  the  guaranteed  analysis.  The  fiber  content  of  tiie  oat 
products  sold  separately  or  mixed  is  an  indication  of  the  quality  of  any 
particular  lot  in  question,  the  fiber  content  of  the  middlings  being  4.6% 
while  that  of  the  hulls  is  29.2% : — in  other  words,  a  high  percentage  of 
fiber  indicates  a  large  proportion  of  hulls  and  a  correspondingly  low  feed- 
ing value.  These  feeds  have  a  value  similar  to  barley  feed  as  regards 
making  the  grain  ration  more  bulky. 

Com  feed  meal  is  a  by-product  obtained  in  the  manufacture  of 
cracked  com,  table  meal  and  corn  flour.  In  feeding  value,  it  is  nearly 
if  not  quite  equal  to  the  entire  grain  and  at  times  can  be  purchased  for 
less  per  ton.  In  mixing  rations  for  cows  and  horses,  corn  feed  meal  can 
be  used  in  place  of  the  whole  corn  meal  with  little  depression  of  the  food 
value.  For  feeding  pigs  the  meal  should  be  moistened  as  otherwise  it 
will  be  rooted  out  of  the  troughs  and  wasted. 

Corn  bran  is  also  derived  from  the  manufacture  of  table  meal  and 
cracked  com  and  consists  of  the  transparent  outer  layer  of  the  kernel 
with  particles  of  the  starchy  portion  adhering ;  frequently  light  shrunken 
kernels  and  other  chaffy  materials  are  present.  This  product  contains 
from  9  to  12%  crude  protein,  6  to  8%  fat  and  approximately  10%  'fiber. 
Henry  and  Morrison  give  the  total  digestible  nutrients  as  73.1  pounds 
per  100  pounds  of  the  feed.  The  light,  flaky  character  of  corn  bran,  gives 
it  especial  value  for  mixing  with  heavy,  compact  concentrates.  Some 
manufacturers  grind  the  bran  while  others  put  it  on  the  market  as  it 
comes  from  the  mill. 

The  extensive  use  of  com  oil  for  cooking  purposes  has  brought  com 
oil  cake  meal  on  the  market  in  appreciable  quantities.  It  is  a  valuable 
feed  for  dairy  cows  and  is  also  in  high  favor  with  many  hog  growers. 
This  feed  is  usually  prepared  for  pigs  by  soaking  a  few  hours  and  is 
frequently  mixed  with  middlings,  which  have  about  the  same  food  value, 
at  the  time  of  feeding. 
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At  several  points  in  the  State  feeders  have  used  velvet  bean  feed  during 
the  past  winter  with  good  results.  The  pods  and  seeds  of  the  velvet  bean 
are  ground  together  without  threshing,  the  product  analyzing  approxi- 
mately 12.3%  moisture,  17.1%  protein,  4.6%  fat  and  14.3%  fiber.  In 
trials  made  by  the  I)ei)artmeut  of  Animal  Husbandry  of  the  college  it 
was  found  that  the  material  was  not  palatable  to  swine  and  also  con- 
tained too  much  fiber  for  these  animals.  Although  meal  nmde  by  grind- 
ing the  seed  alone  gave  somewhat  better  success  it  is  used  to  best  advan- 
tage as  a  hog  feed  only  after  cooking.  Sheep  ate  the  unground  pods  and 
seeds  with  relish  and  lamb  feeders  are  getting  good  results  by  mixing  the 
ground  feed  with  shelled  corn.  When  feeiling  this  material  to  cattle  it 
should  be  borne  in  mind  that  beans  of  any  sort  are  not  greatly  relished 
and  care  should  be  taken  not  to  include  too  great  a  proportion  of  the 
velvet  bean  feed  in  the  grain  ration.  A  small  amount  should  be  fed  at 
first,  increasing  the  proportion  as  the  animals  become  more  accustomed 
to  it.  Results  obtained  in  the  use  of  this  feed  in  dairv  rations  as  well 
as  a  corn  supplement  in  rations  for  fattening  steers  are  very  favorable 
and  indicate  that  it  is  worthy  the  attention  of  Michigan  feeders. 

A  mixture  of  the  bran  and  middlings  obtained  in  the  milling  of  rye 
for  flour  is  sold  as  rje  feed ;  this  has  about  the  same  feeding  value  as  the 
corresponding  wheat  mixed  feed.  There  is  greater  danger  of  causing 
digestive  disturbances  in  feeding  rye  products  alone  than  with  wheat 
products  but  limited  amounts  used  in  mixtures  give  good  results.  The 
cost  to  the  feeder  is  usually  somewhat  lower  than  the  cost  of  wheat 
feeds  although  the  feeding  value  is  approximately  the  same. 

As  a  suggestion  to  the  reader  a  few  concentrated  rations  for  dairy 
cows,  using  the  feetls  mentioned  above,  are  given.  These  mixtures  are 
in  combinations  to  balance  a  roughage  ration  of  clover  hay  and  corn 
ensilage  fed  at  the  rate  of  1  pound  hay  and  3  pounds  ensilage  per  100 
pounds  live  weight  with  1  pound  of  concentrates  per  day  for  each  3 
pounds  or  4  pounds  of  milk  given  per  day.  In  the^^e  mixtures  as  outlined 
certain  substitutions  can  be  made  without  greatly  changing  the  nutri- 
tive ratio:— bran  may  be  substituted  for  barley  feed,  hominy  feed  for 
corn  feed  meal,  standard  middlings  for  velvet  bean  feed  meal,  and  corn 
oil  cake  meal  for  standard  middlings  and  velvet  bean  feed  meal  by  put- 
ting in  a  few  pounds  less  than  is  indicated  for  the  latter  feeds  mentioned. 
Rye  middlings,  rye  bran  or  rye  feed  may  be  substituted  for  the  corres- 
ponding wheat  feeds. 

1.  2. 

Barley  feed 100  lbs.        Barley  Feed 150  lbs. 

Cottonseeil  Meal 50  lbs.         CV)rn  Feed  Meal 100  lbs 

Com  Feed  Meal 100  lbs.         Cottonseed  Meal 50  lbs. 

Wheat  Bran 100  lbs.        Oil  Meal 50  lbs. 

3.  4. 

Barley  Feed 100  lbs.        Velvet  Bean  Feed 100  lbs. 

Gluten  Feed 100  lbs.        Wheat  Bran 100  lbs. 

Corn  Feed  Meal 100  lbs.         Corn  Feed  Meal 200  lbs. 

Cottonseed  Meal 50  lbs.        Cottonseed  Meal 50  lbs. 

Gluten  Feed 50  lbs. 
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5.  6. 

Velvet  Bean  Peed 100  lbs.  Velvet  Bean  Peed 100  lbs. 

Standard   Wheat   Mid-  Ground  CJorn 100  lbs. 

dlings 100    lbs.  Ground  Oats 100  lbs. 

Barley  Feed 100  lbs.  Cottonseed  Meal 50  lbs. 

Hominy  Feed 100  lbs. 

Cottonseed  Meal 50  lbs. 

KEYSTONE    STOCK    CONDITIONER. 

Since  the  last  bulletin  was  issued,  Keystone  Stock  Conditioner,  men- 
tioned therein  has  again  been  shipped  into  the  State  at  a  few  points 
by  the  manufacturers,  The  Guaranty  Pood  Co.,  Lewisburg,  Pa.  The 
analysis  of  this  mixture  reported  last  year^  gave  the  composition  as 
largely  cocoa  shells  and  epsom  salts;  since  that  time  sulphur,  copperas, 
foenugreek,  ginger,  gentian,  and  capsicum  have  been  added  but  in  such 
very  small  quantities  that  its  conditioning  value  is  practically  unchanged. 
As  noted  in  the  previous  bulletin  no  food  value  is  claimed  for  this  product 
and  hence  no  action  can  be  taken  under  the  State  feeding  stuffs  law. 

CONDIMBNTAL   FEEDS. 

Regarding  condimental  feeds  as  a  whole  it  is  very  true  that  they 
combine  low  quality  and  high  prices  to  an  unusual  degree.  For  the 
purpose  of  comparison,  the  cost  of  a  tonic  with  linseed  meal  as  a  filler 
was  computed,  using  retail  drug  prices,  the  cost  was  found  to  be  7  cents 
per  pound.  By  replacing  the  linseed  meal  with  cocoa  shells  the  cost 
could  be  lowered  to  5.7  cents  per  pound.  The  prices  charged  for  stock 
"foods"  range  from  10  to  25  cents  per  pound.  That  purchasers  pay  the 
manufacturer  a  handsome  profit  is  very  evident. 

The  large  majority  of  properly  conducted  experiments  fail  to  show 
profitable  results  from  the  use  of  these  preparations.  The  results 
sometimes  obtained  are  more  often  due  to  the  liberal  feeding  and  good 
care  advocated  in  the  accompanying  directions  than  to  any  value  in 
the  "food."  Henry  &  Morrison  in  Feeds  &  Feeding  say  on  this  point, 
"Rather  than  purchase  advice  with  costly  condimental  foods  the  wise 
feeiler  will  secure  it  in  standard  agricultural  papers  and  books  or  from 
the  experiment  stations  and  the  United  States  Department  of  Agricul- 
ture. Farm  animals  managed  with  reasonable  care  have  appetites  which 
do  not  need  stimulating.  Sick  animals  or  those  out  of  condition  should 
receive  specific  treatment  rather  than  be  given  some  cure-all." 

To  cover  the  infrequent  cases  where  "tonics"  or  "spices"  are  needed  to 
sharpen  the  appetite  especially,  the  following  formulae  are  suggested 
by  the  authors  quoted  above: 


"*T 


o.  1.  No.  2. 

Fenugreek 2  lbs.        Ground   Gentian 4  lbs. 

Allspice 2  lbs.        Powdered  Saltpeter. ...       1  lb. 

Gentian 4  lbs.         Ground   Ginger 1  lb. 

Salt  5  lbs.         Powdered  Copperas. ...       1  lb. 

Salt    Peter 5  lbs. 

Epsom    Salts 10  lbs. 

Linseed  Meal 100  lbs. 
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Formula  No.  1,  given  a  tablespoon  with  each  feed,  will  supply  more 
drugs  than  most  of  the  much  advertised  stock  feeds  or  tonics.  Formula 
No.  2  may  be  given  at  the  rate  of  one  tablespoonf ul  daily  mixed  with  the 
feed  for  ten  days,  then  omitted  for  three  days  and  then  given  for  ten 
days  more.    No  drugs  or  tonics  should  be  given  healthy  animals. 

As  a  general  tonic  to  be  used  when  the  appetite  is  not  seriously  im- 
paired and  when  one  desires  to  build  up  the  general  condition  of  the 
animal,  the  veterinary  department  of  the  College  suggests  the  following 
as  suitable  for  all  kinds  of  livestock : 

Sodium  Sulfate  (dried) 5  oz. 

Sodium   Bicarbonate 4i^  oz. 

Sodium  Chloride 2  oz. 

Potassium    Sulfate 2  drams. 


* 


Mix  and  feed  with  grain  in  tablespoonf  ul  doses  to  horses  and  cattle  and 
teaspoonful  doses  to  pigs  and  sheep  two  or  three  times  daily  until  condi- 
tion improves.  With  this  an  occasional  dose  of  saltpeter  in  the  drink- 
ing water — a  teaspoonful  to  a  pailful — ^will  work  advantageously  if  fat- 
tening is  especially  desired. 
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ANALYSES  OF  FEEDING  STUFFS  FOR  1917-1918. 


B1934 
B2597 
B2671 
B2678 
B2703 
B2807 
■B2809 
B2817 
B2818 
B2849 
B2882 
B2976 
B3013 
B3051 
B3058 
B3074 
B3264 
B3310 
B3320 


B2666 
B2900 
B2910 
B3098 


B1868 
B1869 
B2486 
B2632 
B2822 
B2904 
B2930 
B3018 
B3206 
B3207 
B3266 
B3274 
B3282 
B3283 
B3298 


B2823 
B2963 
B2909 
B3026 
B3027 
B3036 
B3120 
B3125 


Manufacturer  and  Trade  Name. 


COTTONSEED  MEAL. 
American  Cotton  Oil  Co.,  Now  Yoric.  N.  Y. 


Surety  Brand  Cottonseed  Meal . 
Surety  Brand  Cottonseed  Meal. 
Surety  Brand  Cottonseed  Meal. 
Surety  Brand  Cottonseed  Meal. 
Surety  Brand  Cottonseed  Meal . 
Surety  Brand  Cottonseed  Meal . 
Surety  Brand  Cottonseed  Meal . 
Surety  Brand  Cottonseed  Meal. 
Surety  Brand  Cottonseed  Meal. 
Surety  Brand  Cottonseed  Meal . 
Surety  Brand  Cottonseed  Meal. 
Surety  Brand  Cottonseed  Meal 
Surety  Brand  Cottonseed  Meal 
Surety  Brand  Cottonseed  Meal. 
Surety  Brand  Cottonseed  Mesl. 
Surety  Brand  Cottonseed  Meal . 
Surety  Brand  Cottonseed  Meal . 
Surety  Brand  Cottonseed  Meal. 
Surety  Brand  Cottonseed  Meal. 


J.  E.  Bartlett  Co.,  Jackson,  Mich. 


Farmer  Brand  Prime  Cottonseed  Meal 
Fanner  Brand  Prime  Cottonseed  Meal 
Farmer  Brand  Prime  Cottonseed  Meal 
Farmer  Brand  Prime  Cottonseed  Meal 


Farmer 
Farmer 
Fanner 
Farmer 
Farmer 
Farmer 
Fanner 
Farmer 
Farmer 
Farmer 
Farmer 
Farmer 
Farmer 
Fanner 
Farmer 


Brand 
Brand 
Brand 
Brand 
Brand 
Brand 
Brand 
Brand 
Brand 
Brand 
Brand 
Brand 
Brand 
Brand 
Brand 


Straight 
Straight 
Straight 
Straight 
Straight 
Straight 
Straight 
Straight 
Straight 
Straight 
Straight 
Strai^t 
Straight 
Straight 
Straight 


Cottonseed 
Cottonseed 
Cottonseed 
Cottonseed 
Cottonseed 
Cottonseed 
Cottonseed 
Cottonseed 
Cottonseed 
Cottonseed 
Cottonseed 
Cottonseed 
Cottonseed 
Cottonseed 
Cottonseed 


Meal 
Meal 
Meal 
Meal 
Meal 
Meal 
Meal 
Meal 
Meal 
Meal 
Meal 
Meal 
Meal 
Meal 
Meal 


;g.' 

Detroit \  F.*  8.7 

Holland 9.1 

Jamestown i  8.2 

Bangor 8.4 

Adrian i  8.6 

Dundee '  8.0 

Milan ? ,  8.6 

Caro 1  8.8 

Pigeon I  8.2 

Sandusky 9.0 

Adrian I  8.8 

CUo 9.9 

Ahna 8.6 

Grand  Rapids 8.6 

Grand  Rapids 8.3 

Grand  Rapids 8.4 

Schoolcraft ,  8.9 

Mason '  8.3 

Detroit 8.6 

Average ,  8.6 


Jackson 
Albion 
Constantine 
.Allegan 


Average.; 8.3 


Coldsrater 

Adrian 

Coopersville. . 
Kalamasoo . . . 

Marlette 

Three  Rivers. . 

Morrice 

Mt.  Pleasant. 

Oxford 

Rochester. . . . 
Constantine. . 

HUlsdale 

Kalamazoo. . . 
Kalamazoo . . . 
Battle  Creek.. 


(G.» 
\F.* 


Average. 


F.  W.  Brodo  A  Co^  Memphis,  Tenn. 

Jay  Brand  Cottonseed  Meal 

Jay  Brand  Cottonseed  Meal 

Jay  Brand  Cottonseed  Meal 

Jay  Brand  Cottonseed  Meal 

Jay  Brand  Cottonseed  Meal 

Jay  Brand  Cottonseed  Meal 

Jay  Brand  Cottonseed  Meal 

Jay  Brand  Cottonseed  Meal 


Fremont... 
Saginaw  . 
Pontiac . . . 
Reed  City. 
Reed  City. 
Le  Roy — 
Rockford.. 
Jamestown. 


fG.' 
\F.« 


Average 


8.3 
7.6 

8.7 
8.5 
8.0 
8.2 
8.7 
6  6 
8.8 
8.3 
8  3 
8.2 
9.1 
8.9 
6.8 


8.2 


8.4 
9.6 
9.1 
7  9 
7.8 
8.6 
8.8 
9.1 


8.6 


36.0 
35.9 
39.0 
35.9 
36.2 
36.6 
36.8 
36.3 
34.8 
36.9 
36.6 
35.3 
36.0 
35.5 
32.9 
36.1 
37.6 
37.1 
36.3 
37.9 


39.4 

36.0 
45.6 
36.9 
36.3 
37.5 
36.8 
35.4 
33  8 
36.3 
36.9 
35.9 
35.8 
36.6 
36.6 
35.7 
34.9 


36.1 


36.0 
37.3 
36.2 
36.8 
36.5 
36  2 
36.7 
37.5 
35.9 


36.3 


38.6 
36.6 
40.0 
40.8 
40.1 


36.5       6.4 


5.5 
7.0 
6.4 
7.4 
7.4 
7.4 
7.2 
6.8 
6.7 
6.7 
6.2 
6.3 
6.4 
7.3 


6 
7. 
7. 
6. 


6.0 
6.2 


6.8 


5.0 

7.7 
6.8 
7.0 
6.3 


6.0 
7.9 
7.0 
7.0 
6.7 
8.5 
6.6 


7, 
6. 


7.6 
6.9 
6.4 
6.7 
6.6 
7.0 
6.3 


e 


5.0 
7.3 
5.3 
5.8 
6.5 
6.3 
6.8 
6.9 
6.6 


14.0 
13.8 
12.7 

6.8 
12.1 
12.4 
12  2 
12.2 
13.5 
13.2 
14.0 
13.4 
13.6 
13.3 
14.2 

9  1 
11.1 
15.4 
14.5 
13.5 


7.0  !  10.7 


12.0 
7.8 
13.6 
14.1 
12.0 
12  2 


13 

13 

14 

10. 

12 

15. 

15.2 

12.4 

12.8 

17.1 


2 
2 
.1 
5 
1 
.1 


7.0     13.0 


14.0 
10.4 
11.7 
11.3 
13.8 
13.3 
13.8 
13.2 
14.1 


12.7 


12.7 


18.0 
9.8 
10.9 
10.0 
12.0 


a 
S 


S53.00 
60.00 
64.00 
60.00 
53.50 
58.00 
56  00 

2  75 
52  00 

3.30 

68  66 
60.00 
58  00 
64  00 
60  00 
2  75 
56  00 
55.00 


$60.00 
58.00 


$54  00 
53.50 
51.00 

m'oo 

56.00 
58.00 

55  00 
56.00 

56  00 
56  00 
58.00 


2.90 
57.00 


$52.00 


2.90 
60  OO 
60.00 
58.00 
60.00 
54.00 


'Abbreviations  for  Quarantoed  and  Found. 
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B2582 
B3007 


B3672 
B2888 
B20«0 
B2973 
B3039 
B3214 
B3290 
B3306 


B3017 
B3021 


BM87 
B2858 
B3329 


B2795 


B1870 
B1M2 

Biose 

B2571 
B2601 
B2018 
B2745 
B8806 
B2811 
B31(B 
B3106 
B3107 
B3223 
B3251 
B3281 
B32M 
B3301 


B2636 


B2873 
B2991 
B3302 


Manufaetoxw  ind  Trade  Naooe. 


F.  W.Bradto  A  (^  Mamphit.  Temw-Cancluded. 


Owl  Brand  Cottonseed  Meal. 
Owl  Brand  Cottonseed  Meal. 


Buekeya  Cttton  Oil  Co.,  CliicinnttI,  Ohio. 


BoekeyeGood 
Buckeye  Good 
Buckeye  Good 
Bock^reGood 
Buckeye  Good 
Buckeye  Good 
Buck^Good 
Buckeye  Good 


Cottonseed  Meal 
Cottonseed  Meal 
Cottonseed  Meal 
Cottonse«i  Meal 
Cottonseed  Meal 
Cottonseed  Meal 
Cottonseed  Meal 
Cottonseed  Meal 


8.  P.  DivIt,  Utlio  Roek,  Ark. 


Good  Luck  Brmnd  Cottonseed  Meal. 
Good  Lode  Brand  Cotttmseed  Meal. 


Veribest  Cottonseed  Meal 
Veribest  Cottonseed  Meal 
Veribest  Cottonseed  Meal 


EMt  St  LMiit  CttlMi  Oil  Co.,  NttiMial  Slock 
Yards,  III. 

East  St  Louis  Cottonseed  Meal 

St.  Clair  Brand  Cottonseed  Meal 

St  Clair  Brand  Cottonseed  Meal 

St  Clair  Brand  Cottonseed  Meal 

St  Clair  Brand  Cottonseed  Meal 

St  Clair  Brand  Cottonseed  Meal 

St  Clair  Brand  Cottonseed  Meal 

St  Clair  Brand  Cottonseed  Meal 

St  Clair  Brand  Cottonseed  Meal 

St  Clair  Brand  Cottonseed  Meal 

St  Clair  Brand  Cottonseed  Meal 

St  Clair  Brand  Cottonseed  Meal 

St  Clair  Brand  Cottonseed  Meal 

St  Clair  Brand  Cottonseed  Meal 

St  Clair  Brand  Cottonseed  Meal 

St  Clair  Brand  Cottonseed  Meal 

St  Clair  Brand  Cottonseed  Meal 

St  Clair  Brand  Cottonseed  Meal 


Fotdtrs  Svpply  Co.,  Kansas  City,  Mo. 

Equity  Brand  Cottonseed  Meal 

Hayas  Qrabi  A  Cammission  Co.,  Uttla  Roek,  Aik. 

Arkansaw  Brand  Cottenseed  Meal 

Arkanaaw  Brand  Cotttmseed  Meal 

Arkansaw  Brand  Cottonseed  Meal 


Sampled  at 


Sparta \  F.» 

Alleean 

Average 


IG.* 

Jamestown IF.* 

Ypolanti 

T^i^ng 

Birch  Jlun 

Big  Rapids 

Chesamng 

Battle  Creek 

Lansing 

Average 


\f.* 

Mt  Pleasant 

Shepherd 

Average 

fO.* 

Watervliet \F.» 

Elkton 

Clinton 

Avtfage 


Ann  Arbor \F.* 

Adrian IF.' 

Clinton 

BliB86ekl 

N.  Muskegon 

Holland 

PlainweU 

Leslie 

Manchester 

Grass  Lake 

Coopersville 

Grandville 

Vriealand 

Richmond 

Adrian 

Kalamasoo 

PlainweU 

Jackson 

Average 

fG.* 
Kalamasoo \F.* 

(G.* 

Jackson \F.* 

Holly 

Jackson 

Average 


8.4 
7  6 


8.0 


8.2 
8.6 
8.6 
8.2 
8.1 
8.8 
8.6 
8.2 


8.4 


7.6 
8.0 


7.8 


8.7 
8.1 
8.3 


8.4 


8.4 


7.6 
8.8 
7.7 
8.0 
8.0 
9.4 
8.5 
7.7 
8.8 
8.7 
0.5 
8.1 
8.8 
9.2 
8.0 
8.8 
8.8 


8.5 


7.6 


6.7 
8.1 
8.0 


7.6 


41.00 

42.5 

41.3 


41.9 


36.0 
33.5 

35.3 
34.4 
30.1 
35.5 
35.2 
339 

36.0 


35.4 


41.0 

38.0 
37.6 


37.8 

38.5 
39.0 
36.2 
37.0 


37.1 


38.5 
40.0 

36.0 
35.5 
35.1 
38.7 
36.1 
38.0 
38.9 
36.7 
39.6 
36.8 
36.1 
34.6 
37.6 
36.5 
36.1 
36.0 
35.9 
36.4 


36.7 


36.0 
36.8 


36.0 
35.1 
37.4 
36.7 


36.4 


i 
I 


6.0 
6.3 
8.0 


7.2 


5.0 
6.3 
6.0 
7.0 
6.9 
5.2 
5.7 
7.7 
5.4 


6.3 


6.0 

6.2 

5.8 


6.0 

6.0 
6:8 
6.0 
6.2 


6.3 


6.0 
6.8 

5.0 
5.7 
6.0 
6.6 
6.4 
6.2 
6.7 
6.4 
6.7 
6.7 
5.8 
5.4 
6.9 
6.5 
5.6 
5.8 
6.0 
5.5 


6  2 


5.0 

7.6 


5.0 
5.8 
6.0 
6.2 


6.0 


10.0 

10.4 

9.3 


9.9 


14.0 
15.3 


15 

13 

10 

15.1 

15.9 

14.6 

15.5 


14.5 


9.0 

13.7 
14.3 


14.0 

10  0 
11.3 
14.2 
11.5 


12.3 


12.0 
10.5 

16.0 
14.4 
13.0 
11.2 
13.3 
12.3 
12.5 
12.1 
11.6 
11.6 
13.6 
14.2 
11.4 
12.3 
13.8 
13.7 
14.2 
12.7 


12.8 


14.0 
11.8 


15.0 
16.0 

15.1 
12.6 


14.6 


I 


151.50 
60.00 


54  00 

66.00 
2.85 
2.86 
60.00 
65.00 
60.00 
66.00 


58.00 
60.00 


60.00 

'66!66 


66.60 


53.50 
55.00 
53.00 
65.00 
61.00 
66.00 
3.00 

'55.66 
65.00 

66!66 
3.00 

2.83 
65.00 

3.00 
58.00 


68.00 


68  00 


*  Abbreviationa  for  Guaranteed  and  Found. 
4 


20 


ElXPiBJRiMfiNt  StAtibK  BULLETIN. 


ANALYSES  OF  FEEDING  STUFFS  FOR  1917-1918.-CoimNDiD. 


B2508 
B2535 
B2557 
B2574 
B2583 
B2S01 
B2674 
B3054 
'B3100 
B3117 


B3136 


B2953 
B3216 


B2896 


B3057 


B3045 
B3048 


B2625 
B2731 
B2796 


B2675 
B3032 
B3151 


B2633 
B3029 


Manufacturer  and  Trade  Name. 


Humphreya-Qodwin  Co.,  Memphis,  Teim. 

Danish  Cottponceed  Meal 

Danish  Cottonseed  Meal. . . . .' 

Danish  Cottonseed  Meal 

Danish  Cottonseed  Meal 

Danish  Cottonseed  Meal 

Danish  Cottonseed  Meal 

Danish  Cottonseed  Meal 

Danish  Cottonseed  Meal 

Danish  Cottonseed  Meal 

Danish  Cottonseed  Meal 


Dixie  Brand  Cottonseed  Meal. 


Interstate  Feed  Association,  Detroit,  Mich. 


Superior  Brand  Cottonseed  Meal. 
Superior  Brand  Cottonseed  Meal. 


National  Feed  Co.,  St  Louis,  IMo. 


Cottonseed  Meal. 


W.  C.  Northern,  Uttle  Rock,  Aric. 


Butterfly  Meal 

Standard  Brand  Cottonseed  Meal 
Standard  Brand  Cottonseed  Meal 


Wagner  White  Co.,  Inc^  Jadcson,  Mich. 


Wawco  Brand  Cottonseed  Meal 
Wawoo  Brand  Cottonseed  Meal 
Wawco  Brand  Cottonseed  Meal 


E.  L.  Wellmui,  Qrand  Rapids.  Mich. 


Feeders  Favorite  Cottonseed  Meal 
Feeders  Favorite  Cottonseed  Meal 
Feeders  Favorite  Cottonseed  Meal 


COTTONSEED  FEED. 
American  Cotton  Oil  Co.,  Now  Yoric,  N.  Y. 


Columbia  Cottonseed  Feed . 
Columl»a  Cottonseed  Feed . 


Sampled  at 


Grand  Rapids...  \F.* 

Grandville 

Muskeg(m 

Sparta 

Vriesland 

Forrest  Grove 

Fennville 

Grand  Rapids 

Conklin 

Petoekey 

Average 

Fremont \F.* 


(G.* 

Bay  City \F.* 

Eaton  Rapids 

Average 


Devereaux . 


\F.* 


Grand  Rapidi 


Cedar  Springs 
Comstock  Park 


ids...\F.* 
..  \F.* 


Average. 


Marshall \F.« 

Mason 

Mt.  Clemens 

Average 


jG.* 

Fennville \F/ 

Cadillac 

Coopersville 

Average 


/a* 

Kalamasoo \¥* 

Reed  City 

Average 


•s 

:8 


8.0 
7  6 
7  9 
8.2 
7.9 
7.9 
8.7 
8.6 
8.0 
7.6 


8.0 


8.4 


8.4 
9.4 


8.9 


9.2 


8.5 


8.2 
9.3 


8.8 


7.4 
7.6 
7.6 


7.6 


8.3 
8.1 

8.7 


8.4 


8.6 
9.8 


9  2 


39.1 


38  5 
40.2 


38.6 
38.7 

36.0 
37.0 
36.0 


-i 

"S 

e 

J^ 

o 

<-5 

36.0 

5.0 

36.4 

6.9 

35.8 

6.7 

34  7 

6.3 

37.6 

7.0 

36.2 

6.3 

37.0 

6.6 

346 

5.8 

38.0 

6.4 

37.6 

5.9 

36.1 

6.1 

36.7 

6.3 

41.0 

5.5 

42.7 

7.6 

38.6 

6.0 

39.4 

7.3 

38.8 

7.5 

36.0 


36.0 
37.4 
31.7 
36.9 


35.3 


38.6 
41.4 
36.5 
37.2 


38.4 


20.5 
23.8 
19  7 


21.8 


7.4 


6.5 
7.5 


6.0 
6.1 

5.0 
5.8 
6.7 


5.8 


5.0 
6.4 
5.9 
7.6 


6.6 


6.0 
7.4 
6.8 
8.1 


7.4 


3.0 
4.3 
3.4 


3.9 


9 


15.0 
14.5 
15.7 
13.6 
12.7 
13.9 
12.9 
15.0 
12  2 
13.7 
14  6 


13.9 

10.0 
9.2 


12.0 
10.2 
11.0 


10.6 


14  0 

9.7 


12.0 
10.6 

12.0 
14.2 
15.5 


14.9 


22.0 
13.1 
16.3 
11.6 


13.7 


12.0 
10.5 
12.7 
13.5 


12.2 


25  0 
22.9 
24.0 


23.5 


$54  00 
56.00 
55.00 

5S.00 
57  00 
55.00 
57  00 
60  00 
55  00 
62  00 


57  00 


3  25 
3.00 


60  00 


"eoob 

57  00 

'375 

2.70 

MOO 
60  00 
57  00 

50  00 


*  Abbreviations  for  Guaranteed  and  Found. 
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B2602 
B3010 
B3244 


B3053 
B3099 


B3260 


B2509 
B2505 
B2059 
B2715 
B2787 
B2833 
B2929 
B2962 


B1991 
B2515 
B2711 
B2036 
B2947 
B2961 
B3005 
B3022 
B3047 
B3061 
B3137 


B2903 


B1906 
B3233 


Murafaetorer  tod  Tnde  Name. 


8.  P.  Davit,  Utile  Roek,  Ark. 

Beauty  Brand  Coitonaeed  Feed 

Beauty  Brand  Cottonseed  Feed 

Beauty  Brand  Cottonseed  Feed 


Humptireyt-Oodvrfn  Co.,  Mempliit,  Teim. 


Na  77  Cottonseed  Feed. 
No.  77  Cottonseed  Feed. 


Twwmaei  Flir*  Co.,  MompMa,  Tomi. 


Creomo  Brand  Cottooaeed  Feed. 


LINSEED  MEAL 
Ameriean  Untood  Co.,  Buffalo,  N.  Y. 


0.  P.  linseed 
0.  P.  Linseed 
0.  P.  Linseed 
0.  P.  Linseed 
0.  P.  Linseed 
0.  P.  Linseed 
0.  P.  Linseed 
0.  P.  Linseed 


OUMeal 
Oil  Meal 
OUMeal 
Oil  Meal 
Oil  Meal 
Oil  Meal 
OUMeal 
OUMeal 


American  MHIbii  Co.,  Poaria,  III. 


Amco  0.  P.  Linseed  Meal 
Amco  0.  P.  Linseed  Meal 
Amoo  0.  P.  Linseed  Meal 
Amco  0.  P.  Linseed  Meal 
Amco  0.  P.  Linseed  Meal 
Amco  0.  P.  Linseed  Meal 
Amco  0.  P.  Linseed  Meal 
Amco  0.  P.  Linseed  Meal 
Amco  0.  P.  Linseed  Meal 
Amco  0.  P.  Linseed  Meal 
Amco  0.  P.  Linseed  Meal 


Ardior  Danlola  Unseed  Co,  MbmoBpolia,  Minn. 


Old  Process  Ground  OU  Cake  Meal. 


Chicago  Hoiflhla  Oil  Manufaeturlni  Co.,  Chicago, 

lllinolt. 


0.  P.  LaxoCakeMeal. 
0.  P.  LazoCakeMeal. 


B2685  ;  0.  P.  OUMeal. 


Sampled  at 


ro.* 

Benton  Harbor..  \F.* 

Lake  Odessa 

FUnt 

Average 


/G.* 
Grand  Rapids...  \F.* 


Conklin. 


Jackson. 


a* 


[G* 
Grand  RAinds. . .  I  F.» 

Muskegon 

BatUe  Creek 

Hudson 

Ann  Arbor 

Imlay  City 

Monrice 

Saginaw 

Average 


fG.- 

Morenci \F.* 

Grand  Ri^ids 

Adrian 

Saginaw 

Bay  City 

Saginaw 

MuUUcen 

Clare 

Cedar  Springs 

Grand  Rapids 

Fremont 

Average 


Altnon. 


a* 

F.* 


iG* 

Detroit \  F.* 

Royal  Oak 

Average 

Hartford \F.* 


8.5 


8.7 
8.0 


Average 8.4 


10.4 


10.0 
9.2 
9.0 
9.7 
9.1 
9.0 
8.4 

10.5 


9.4 


10.2 
10  3 
10.0 
10.1 

9.4 
10.9 

9.3 
10.5 

9.5 
10.7 
10.0 


10.1 


9.1 


10.2 
9.3 


9.2 

7.8 
8.5 


I 


36.0 

6.0 

36.2 

6.4 

85.6 

5.9 

35.8 

6.0 

I 


35.9 


20.0 
20.2 
21.1 


20.7 


20.0 
19.0 


34.0 
34.3 
38  0 
36.6 
34.7 
36.5 
38.4 
36.8 
33.9 


36.2 


30.0 
284 
28.4 
27.7 
30.9 
28.6 
31.9 
32.1 
32.8 
31.9 
30.8 
31.1 


30.2 


33.0 
36.1 


25.0 
28.2 
31.1 


9.8     29.7 


12.9 


32.0 
37.6 


6.1 


4.0 
3.2 
3.2 


3.2 


4.0 
3  7 


5.0 
5.4 
6.0 
6.1 
5.4 
6.1 
6.5 
6.2 
5.2 


5.9 


5.0 
6.4 
6.0 
6.2 
7.4 
6.7 
7.4 
6.8 
6.3 
5.2 
6.4 
6.4 


6.5 


6.0 

6.7 


6.0 
7.7 
7.5 


7.6 

6.0 
7.4 


14.0 
12.2 
13.3 
13.6 

13.0 


28.0 
26.4 
25.7 

26.1 


25.0 
22.2 


8.0 
8.2 
7.4 
7.8 
8.5 
7.3 
7.2 
7.7 
8.1 

7.8 


10.0 

10.0 

10.0 

10.0 

9.4 

9.8 

8.9 

9.3 

3.7 

8.8 

9.0 

10.5 

9.0 


10.0 
8.4 


12.0 
9.5 
9.4 

9.5 

10.0 
6.6 


I 


$60  00 


50  00 
40  00 


12  25 


60  00 
66  00 
63.00 
8.20 
3.15 
3.00 
3.25 


58  00 
64.00 

59  00 
3  25 
3  00 

'7666 
65  00 
65  00 
64  00 
63  00 


3  20 


3  00 
3  15 


65  00 


'Abbreriatkoa  for  OoarMiteed  and  Found. 
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1-^ 

|5 


B24S4 
B2526 
B2542 
B2584 
B3693 
B2670 
B2673 
B2677 
B2730 
B30a4 


B1924 
B1947 
B1985 
B3011 


B2630 
B2693 


B2598 


B8247 


B2612 
B2741 
B28«8 
B3149 


B1883 
B1956 
B1958 
B2619 
B2681 
B2700 
B2775 
B2045 


Mftsufacturer  aod  Trade  Name. 


Hint  A  Begtey  Unseed  Co.,  Chlcimo,  Illinois. 


0.  P.  linseed 
0.  P.  Linseed 
0.  P.  Linseed 
0.  P.  Linseed 
0.  P.  Linseed 
0.  P.  Linseed 
0.  P.  Linseed 
0.  P.  Linseed 
0.  P.  Unseed 
0.  P.  linseed 


Cake  Meal 
Cake  Meal 
Cake  Meal 
Cake  Meal 
Cake  Meal 
Cake  Meal 
Cake  Meal 
Cake  Meal 
Cake  Meal 
Cake  Meal 


Molzgor  Sood  A  Oil  Co.,  Toledo,  Ohio. 


0.  P.  OU  Meal 
0.  P.  OU  Meal 
0.  P.  OU  Meal 
0.  P.  OU  Meal 


Midland  Unseed  Produett  Co.,  Minneapolis, 
Minn. 


0.  P.  Ground  Linseed  Cake. 
0.  P.  Ground  Linseed  Cake. 


MINmukeo  Unseed  Oil  Works.  Mllwaukoe, 
Wis. 


0.  P.  Ground  Linseed  Cake. 


Sherwln  Wlilitnis  Co.,  Cleveland,  Ohio. 


S.  W.  C.  Linseed  Oil  Meal. 


Speneer-Kellogg  Co.,  Ine.,  Buffalo,  N.  Y. 


Pure  0.  P.  OU  Meal 
Pure  0.  P.  OU  Meal 
Pure  0.  P.  OU  Meal 
Pure  0.  P.  OU  Meal 


Toledo  Seed  A  Oil  Co.,  Toledo,  Ohio. 


Major  Brand  0. 
Ma|or  Brand  0. 
Mai^  Brand  0. 
MajOT  Brand  0. 
Ma|or  Brand  0. 
Ma|or  Brand  0. 
Ma|or  Brand  0. 
MaiOT  Brand  0. 


P.  OUMeal 
P.  Oil  Meal 
P.  OUMeal 
P.  Oil  Meal 
P.  Oil  Meal 
P.  OUMeal 
P.  OU  Meal 
P.  OU  Meal 


San4>ledat 


Grand  Rapids...  IF.* 

Zeeland 

Holland 

Vriesland 

Forrest  Grove 

Jamestown 

Jamestown 

FennviUe 

Mason 

Grand  Rapids 

Average 


Detroit \F.* 

Detroit 

Blissfield 

Lake  Odessa 

kvenee 


fG.* 

Kalamaioo \F.* 

Bentm  Harbw 


Average. 


HoUand. 


Adrian. 


G.« 
F.* 


G. 
F.* 


(G* 

Moline IF.* 

Leslie 

Jackson 

Berlin 

Avenge 


(G.* 

Detroit IF.* 

Detroit 

Detroit 

PlainweU 

Bangor 

GreenviUe 

Lansing 

Gladwin 

Avtfage 


9.8 
9.4 
9.2 
8.4 
8.3 
10.0 
8.5 
8.6 


9 
9 


9.1 


10.0 
8.8 
9.3 
9.3 


9.4 


10.2 
9.0 


9.6 


10.1 


9.3 


9.4 
10.8 

9.3 
10.5 


10.0 


9.4 

8.5 

8.9 

10. 1 

10.8 

10.6 

8.8 

10.9 


9.8 


1 


34.0 
30.8 
36.3 
36.3 
38.1 
36  3 
38.1 
36.1 
36.5 
34.5 
34.8 


35.8 


30.0 
34.8 
35.1 
36.7 
38.4 


36.3 


32.0 
34.8 
38.2 


36.5 


32.0 
33.9 


33.0 
37.1 


33. 
37 


32.8 


37 
37 


36.2 


30.0 
33  1 
33.3 
33.5 
34.8 
33.6 
33.5 
35.4 
37.0 


34.3 


a 


6  0 
6  5 
6  9 
5.6 
6.3 
6.1 
5.9 
6  7 
6.8 
6.1 
6.5 

6.3 


5.0 
7.1 
5.1 
7.4 
6.3 


6.5 


5.0 
6.3 
6.8 

6.6 


5.0 
7.4 


6.0 
6.6 


5.0 
5.8 
5.8 
6.5 
6.4 

6.1 


5.0 
6.5 
6.4 
6.3 
5.9 
6.2 
6.0 
6.2 
5.9 

6.2 


mm 

£ 

1 


9.0 
8.9 
8.0 
8.6 
7  9 
8.4 
7.4 
7.9 
7.6 
7.8 
106 

8.3 


10.0 
7  7 
7.7 
7.7 
7.6 

7.7 


9.0 
8.1 
7.6 

7.9 


10.0 
7.6 


8.0 
9.0 


10.0 
7.6 
8.5 
7.5 
7.3 

7.7 


10.0 
9.1 
8.8 
8.2 
8.2 
7.9 
8.3 
7.5 
7.4 

8.2 


11^ 


sao  00 

63  OO 
60  00 
62  00 
60  00 
60  00 
60  00 
6S  00 
3  50 
60  00 


3  00 
57  00 
60  00 


66  00 
70  00 


60  00 


305 


63  00 
3  50 
3.10 

05  00 


296 
3  00 

2  90 
05  00 
70  00 
60  00 

3  50 
S50 
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8*^ 


B2801 
B28M 
B3245 


B3303 


B2726 
B2863 


B2546 
.B2867 

Bsoes 

B3142 


B2746 
B2860 
B3102 


B2585 
B2654 
B2716 
B28Q2 


BlMl 


B278tf 
B2792 


Manufftcinrw  tod  Trade  Name. 


DISTILLERS'  DRIED  GRAINS. 

Chiefly  from  Own. 

ContiiMiital  Careal  Co.,  Peerit,  IN. 

ContinenUl  Ghiten  Feed 

Continental  Gluten  Feed 

Continental  Gluten  Feed 

The  Dewey  Bim.  Co.,  Blanehottor,  OMo. 
Eagle  3  D  Grains 

YEAST  AND  VINEGAR  DRIED  GRAINS 
J.  E.  Bvtittt  Co.,  Jaekaon,  MM. 


Bartlett'a  Malt  By-Product. 
Bartlett's  Malt  By-Product. 


The  FMeehmuMi  Co.,  Chtetfo,  IN. 


FIeiadunann*8  Dried  Grains. 
Fleisclunann's  Dried  Gnuns. 
FIcischmann's  Dried  Grains. 
Fleischmann's  Dried  Gruns. 


N 


Ftdschmann's  Dried.Malt  Gruns. 
Fleisdimann's  Dried  Malt  Gnuns. 
Fleiaefamann's  Dried  Malt  Gruns. 


KollofiToMtid  Com  Fhke  Co.,  Batllo  Crook, 

IVIMl. 


Dried  Brewers  Grains 
Dried  Brewers  Grains. 
Dried  Brewers  Grains. 
Dried  Brewers  Grains. 


DRIED  BREWERS'  GRAINS. 
K.  A  E.  Noumond,  St  Louis.  Mo. 

Goldnes  Kalb  Dried  Brewers  Grains 

CORN  GLUTEN  FEED 
Amorfcan  Maize  Produett  Co.,  Now  Yoifc,  N.  Y. 

Cream  of  Com  Ghiten  Feed 

Cream  of  Com  Gluten  Feed 


Sampled  at 


fG.' 

Monroe IF.* 

Ymilanti 

FUnt 

Average 

/a* 

LesUe [?.• 


/a* 

North  Adams...  \F.* 
Ja<&8on 

Avwage 

Nunica \F.* 

Jackson 

Grand  Rapids 

Grand  Ri4)ids 

Average 

fa* 

LeeHe \F.» 

Jaekscm 

Co(^)ersviUe 

Average 

fG.- 

Vrieriand \F.* 

Battle  Creek 

Hudson 

Monroe 

Average 

fa* 

Detroit \F.* 

fa* 

Ann  Arbor IF.* 

Ann  Arbor 

Average 


7.2 
6.1 
7.6 


7.0 


29.3 


6.8 
7.1 


7.0 


8.1 
6.7 
8.0 

7.7 


7.6 


5.0 
5.4 
6.1 


5.6 


8.4 
5.6 
6.7 

8.8 


7.6 


7.0 


10  0 
9.7 


0.0 


20.0 
34.3 
36.9 
32.0 


34.4 


30.0 
10.1 


18.0 
20.8 
21.1 


21.1 


10.0 
17.3 
18.2 
17.9 

18.4 


18.0 

22.0 
23.8 
22.4 
24.6 


23.6 


25.1 
31.2 
29.4 
25.2 
31.9 


31.9 


24.0 
24.3 


23.0 
25.0 
24.5 


24.8 


10.0 
10.3 
15.8 
10.7 


12.3 


10.0 
10.1 


5.0 
7.6 
5.2 


6.4 


7.0 
6.1 
6.4 
5.0 
6.1 


5.9 

7.0 
9.4 
8.8 
9.5 


9.2 


5.0 
4.8 
5.8 
5.4 
5.5 


5.4 


6.0 
5.1 


1.5 
1.6 
1.4 


1.5 


10.0 
9  9 
8.9 
9.4 


9.4 


13.0 
17  6 


14. 
15 
11 


13.1 


19.0 
18.8 
18.0 
18.0 
18.4 


18.3 


17. 
15. 
16. 
15. 


15.7 


12.7 
11.3 
12.1 
10.7 
11.0 


11.5 


13.0 
15.2 


8.5 
6.2 
6.0 


6.1 


$3  25 


2  25 


52  00 
2  50 

53  00 


250 

2  50 

48  00 


50  00 

45  00 

2  50 


2  65 

53  00 
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B2712 


B  1920 
B  1945 
B  1994 
B2476 
B  2765 
B2777 


B2S92 


B2830 
B  2.S38 
B2857 


B2773 


B3237 
B3239 


B3230 


B1951 
B  1978 
B2475 
B  2559 


Manufacturer  and  Trade  Name. 


Clinton  Sugar  Refining  Co.,  Clinton.  Iowa. 

Clinton  Corn  Gluten  Feed 


Com  Products  Refining  Co.,  New  York,  N.  Y. 


'  Buffalo  Com 
I  Buffalo  Com 
I  Buffalo  Com 
I  Buffalo  Com 
'  Buffalo  Com 
Buffalo  Com 


Gluten  Feed. 
Glut<?n  Feed . 
Gluten  Feed. 
Gluten  Feed . 
Gluten  Feed . 
Gluten  Feed 


Douglas  Company,  Cedar  Rapids,  la. 


B  2567     Douglna  Com  Gluten  Feed . 
B2704  I  Douglas  Corn  Gluten  Feed. 


Sampled  at 


Adrian . 


\F.* 


•i 


8.5 


(G.* 

Detroit IF.* 

Detroit 

Morenci , 

Grand  Rapids 


liansing. 
Lansing. 


Average. 


9.7 
8.4 
9  5 
9.5 
12.6 
9.8 


9.8 


Muskegon. 
Adrian 


(G.* 
IF.* 


8.8 
8.9 


23.0 
26.0 


23.0 
25.0 
28.9 
28.0 
28  3 
25  7 
29.2 


J.  C.  Hubinger  Bros.  Co..  Keokuk,  la. 


KKK  Com  Gluten  Feed. 


Average '>    8.9 


Y|)silanti . 


Huron  Milling  Co.,  Haitor  Beach,  Mich. 


Jenks  Corn  Gluten  Feed. 
Jcnks  Com  Gluten  Feed , 
Jenks  Com  Gluten  Feed , 


CORN  GLUTEN  MEAL. 
Com  Products  Refining  Co^  New  York.  N.  Y. 

Diamond  Cora  Gluten  Meal 


Pad  Axe  .... 
Pt.  Huron . . . . 
Harbor  Beach. 


G.* 
F.* 


fG.> 
\F.* 


27.5 


23.0 
26.7 
26.3 


9.0 


7.9 
9  2 
8.2 


Average. 


HOMINY  FEEDS. 
Beck  Cereal  Co^  Detroit  Mich. 


Royal  Hominy  Feed  Meal . 
Royal  Hominy  Feed  Meal. 


Evans  Milling  Co.,  Indianapolis,  Indiana. 

Hominy  Feed 


I^ntiing. 


G.* 
F.» 


Detroit 
Detroit 


Chas.  A.  Kreuse  Milling  Co..  Milwaukee. 
Wisconsin. 


(G.« 
\F.  • 

.\verage 

fG.« 
Birmingliam \  F.* 


20.5 


23.0 
22.1 


22  0 
25.2 
25  6 
25.4 


8.4 


6.6 


11.5 
13.1 


25.4 


40.0 
44.1 


10  0 
10.4 
10.6 


12.3 


Badper  Hominy  Feed . 
Badger  Hominy  Feed . 
Badi^er  Hominy  YWd . 
Badger  Hominy  Feed . 


fG.- 

Detroit \  F.* 

Clint-on 

Grand  Rapids 

Muskegon 


-\verage. 


10.6 


5.2 

10.8 

9.6 

9.2 


8.7 


10.5 


10.0 
10.0 


10.0 
11.3 
11.1 
11.4 
10.2 


11.0 


J! 

I 


3  0 
2.4 


1.0 
3.2 
1.5 
14 
14 
1.3 
16 


1.7 


1.0 
1.6 
1.4 


1.5 


2  4 
3.6 


3  0 
4.7 

4  2 
3.0 


4  0 


1.0 
0.7 


6.0 

5.8 
6.9 


J8 

9_ 


8.0 
7.0 


1 


8  5 
7.7 
8  1 
7  2 
7  4 
7.4 
6  7 


7.4 


8  0 
8.4 
6.6 


7.5 


7.5 
6  6 


8.0 
7.6 
7.4 

7.7 


7  6 


4  0 
1.2 


60 
4  3 
5.0 


6.4  i    4.7 


7.5 
6.8 


7.0 
4.7 


6.0 

6.0 

6.6 

4.5 

7.4 

4.8 

7.5 

5.6 

8.3 

4.9 

7.7 

5.0 

1 

f5S  00 


•Abbreviations  for  Guaranteed  and  Found. 


2  75 

54  00 
57  00 
56  00 

3  35 
3  00 


52  00 
58  00 


60  00 


3  00 

57  00 

2  95 


3  10 


65  00 
62  00 
65  00 
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B3257 


B2755 
B3156 


B2880 


B2905 
B2907 


B2S81 
B3138 


B  1902 
B1919 


B2469 


B27M 


Manufftcturer  ind  Trade  Name. 


CORN  OIL  CAKE  MEAL. 
AiiMrtean  Hominy  Co.,  Indianapolis,  Indiana. 


Homcf^ne  Feed. 


CtUoago  Heights  Oil  Mfg.  Co.,  Chicago,  lUinols. 


Heights  Corn  Oil  Cake  Meal. 
Heights  Corn  Oil  Cake  Meal. 


Clinton  Sugar  Refining  Co.,  Clinton,  Iowa. 


Clinton  Com  Oil  Cake  Meal. 


Com  Produeto  Refining  Co.,  New  Yortc,  N.  Y. 


Argo  Cwn  Oil  Cake  Meal . 
Argo  Com  Oil  Cake  Meal. 


Diamond  Hog  Meal . 
Diamond  Hog  Meal . 


CORN  FEED  MEAL. 
Commercial  Milling  Co.,  Detroit,  Mich. 


Henkel'n  Coarse  Feed  Cora  Meal. 
Henkd's  Coarse  Feed  Cora  Meal. 


Dahnke  Walker  Milling  Co„  Union  City,  Tenn. 


B  2641      Danoo  Feed  Offsl  from  White  Cora. 
B  2907     Danco  Feed  Offal  from  White  Cora. 


Darrah  Milling  Co.,  Big  Rapids,  Mich. 


B  3040     Unbolted  Cora  Meal. 


King  Milling  Co.,  lumell,  Mich. 


King  Cora  Meal. 


Chas.  A.  Krause  Milling  Co.,  Milwaukee.  Wis. 
Badger  Maiso  Reddog  Fknir 


*AbbreviatioDS  for  Guaranteed  and  Found. 


Sampled  at 


Jacksop. 


St.  Johns. 
HoUand. . 


G.» 
F.* 


fO.* 
\F.* 


Average. 


Morenci . 


F.« 


/G.* 
Constantinc.  ...  \  F.* 
Constantine 


o 


6.4 


10.6 
13.3 


a 

1 


11.9 


8.9 


Average. 


Adrian. . 
Fremont . 


fG.* 

\F.- 


Average. 


Detroit. 
Detroit . 


\F.' 


9.3 
10.7 


10.0 


9.7 
8.9 


9.3 


10.8 
11.8 


Average i  11.3 


.\l]e{?an. 
A'lcgan . 


fa* 

\F.' 


Average. 


Big  Rapids. 


\F.* 


Coopersville. 


St.  Johns. 


|G.* 


fG.- 
\F.> 


10  2 
10.8 


10.5 


13.8 


12.4 


11.2 


J! 

2 

o 


17.0 
17.0 


18.0 
23.7 
169 


20.3 


20.0 
19.8 


18. C 
19  5 
19.1 


19.3 


18.0 
20.6 
16.7 


18.7 


8.5 
11  8 
10.4 


11.1 


10  0 

9.6 

10.4 


10.0 


10.2 
9.1 


9  5 
9.7 


10  5 
11.9 


5  0 
7  5 


8.0 
7  0 

7.8 


7  4 


7.7 
10.4 


7.0 

11.4 

8.9 


10  2 


7.0 

9.2 

11.7 


10.5 


6.1 
5  9 


6.0 


7.0 
6.6 
6  3 


6.5 


4.6 
4.4 


7.3 
5.3 


2.0 

8.8 


1 


7.0 

4.7 


10.0 
8.4 
7.0 


I 

It 


PS 


7.7 


12.0 
8.2 


13.0 

10.0 

9.1 


9.0 


13.0 

9.4 

10.9 


10.2 


2  0 
2.9 
2.7 


2.8 


6.0 
7.0 
7.2 


7.1 


3.2 


2.0 
2.4 


$3  00 


66  00 


3  50 
3  25 


65  00 


70  00 
3  75 


2.5         80  00 


3.6 
4.2 


78  00 


3  25 
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B3232 
B3277 


B3315 


B2504 
B2520 
B2fi02 
B3078 


B8141 
B3147 


B2725 
B3297 


B3296 


B2866 
B3201 


B1878 
B1027 
B2512 
B2605 
B2680 
B3067 
B3328 


B2747 


Manafactttrar  and  Trade  Name. 


Urrawe  MlUlnfl  Co.,  Detroit  MM. 

Cora  Feed  Meal 

Cora  Feed  Meal 

DavM  Stott  FkNir  Mill  Co.,  Detroit,  Midi. 

Yellow  Com  Feed  Meal 

Valley  City  MHIfng  Co.,  Qfind  RapMa,  Miolh 

Rowena  Coarse  Meal  with  ground  loreaiiiigB  not 

exceeding  mill  run 

Rowena  Coarse  Meal  with  ground  screenings  not 

exceeding  mill  run 

Rowena  Couve  Meal  with  ground  screenings  not 

exceeding  mill  run 

Rowena  Coarse  Meal  with  ground  screenings  not 

exceeding  mill  run 

Watson  HlMina  MUiing  Co.,  Qfind  Rapids, 
Midi. 

Cora  Feed  Offal 

Cora  Feed  Offal 


ANIMAL  BY-PRODUCTS. 
Darllni  A  Compoiiy,  Cliieafo,  illinolt. 


Darling's  60%  Digester  Tankage. 
Darling's  60%  Digester  Tankage. 


Darling's  40%  Feeding  Tankage. 


Granulated  Bone  for  Poultry. 
Granulated  Bone  (m  Poultry. 


Darling's 
Darling's 
Darling's 
Darling's 
DarUng's 
Dariing's 
Darling's 


Meat  Scraps. 
MeatScn^w. 
Meat  Scraps. 
Meat  Scrape. 
Meat  Scraps. 
Meat  Scrape. 
Meat  Scrape. 


Darling's  Standard  Meat  Scraps. 


Sampled  at 


i  k- 


/a* 

Birmingham —  \  F.* 
Tecumseh 

Avenee 

Detroit \F.* 


fa* 

Grand  Rapids...  \F.* 

Grand  Raiuds. . .' 

Forrest  Grove 

Grand  Rapids 

Average 

Grand  Rapids. . .  \  F.* 
HudsonviUe 

Average 


North  Adams. . .  \F.* 
Galesburg 

Average 

Galeeburg \F.« 

Jackson \F.* 

Pontiac 

Average 

fG." 

Detroit \F.» 

Detroit 

Grand  Rapids 

Holland 

Bangor 

Zeeland 

Morenci 

Average 

/G.* 
Sk  Johns \  F.* 


S 


10.7 
14.0 


12.4 


12.5 


12.1 
11.6 
11.5 
12.9 


12.0 


11.0 
12.3 

11.7 


9.9 
9.7 


9.8 


10.5 


7.1 
6.7 


6.9 


8.3 
8.7 
8.4 
9.1 
9.1 
7.9 
11.3 


9.0 


9.8 


I 
I 


9.0 

10.0 

8.8 


9.4 


10.0 
9.6 


9.1 
10.1 

9.6 

9.8 

9.6 


9.8 


10.5 
10.6 
10.7 


10.7 


60.0 
61.3 
70.0 


65.7 

40.0 
46.6 

20.0 
26.1 
24.4 


25.3 

50.0 
54.4 
54.9 
53.4 
57.4 
52.6 
54.2 
56.1 


54.7 

45.0 
54.1 


i 


5.0 
6.2 
5  0 


5  6 


6.0 
6.2 


4.5 
4.7 

5.8 

5.5 

5.5 


5.4 


8.0 
8.4 
4.5 


6.5 


0.5 
0.7 
2.0 


1.4 


0 
1 

0. 

1 


& 

1 

5 
4 


4.7 


3.2 

0.5 
7.0 
6  9 
6.6 
6.3 


7 
8. 
1 


6.2 

0.5 
5.3 


4 


6.0 
4.8 
4.3 


4  6 


5.0 
4.8 


3.0 
3.1 

3.5 

2.8 

3.1 


3  1 


7.0 
6.3 
4.8 


5.8 


8  0 
3.0 
4.2 


3.6 

5.0 
6.0 

3.0 
1.3 
16 


1.5 

3.0 
3.7 
4.3 
3  3 
3.7 
3.3 
3.4 
3.3 


3.6 

3.0 
4.6 


o 
S 


$3  10 
70  90 


390 


80  00 
82  00 
82  00 
74  06 


60  00 


4  75 
550 


450 


4  50 
4  35 


4.35 

4.00 
500 
05  00 
100  00 
5.75 
5.50 


500 
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B3000 


B1938 


B2754 


BIOM 
B2710 
B3203 


B2499 
B2700 
B2763 
B3302 


B  1927 
B3205 


B2713 


B3218 


B1923 
B3231 


B8325 


B2479 
B2493 
B3a79 


Manufaetarer  and  Trade  Name. 


Hartman  Tankage  Woika,  Grand  RapMa,  Mich 

Hartman  Tankage 

MHIanlweli  Braa.,  Detroit,  Mieh. 
MiDenbadi's  Mixed  Beef  Scrape 

Morria  A  Cenpany,  CMcafa,  ill. 
Big  Brand  Digester  Tankage 

Swift  A  Company,  Cliieafo,  III. 

Digester  Tankage 

Digester  Tuikage 

Digester  Tanki^ 

Meat  Scraps 

Meat  Scraps 

Meat  Scrape 

Meat  Scrape 

Poultry  Bone  Meal 

Poultry  Bone  Meal 

Soluble  Bkwd  Flour 

8.  I.  Treat  A  Sen,  Coidwater,  Midi. 

OklHoas  Brand  Tankage 

ALFALFA  MEAL. 

Amerlean  MilHnf  Co.,  Peoria,  III. 

Alfalfa  Meal 

Alfalfa  Meal 

Denver  Alfalfa  Milling  A  Pradneta  Co.,  Hartman, 
Colorado. 

Alfalfa  Meal 

Ilcndenon  Milling  Co^  Grand  Rapida,  Micli. 

AlfaHaMeal 

AtfalfaMeal 

Al&lfaMeal 


Sampled  at 


Grand  R^uda. 


.\F.» 


(G.- 
Detroit  \F.» 

fa- 
st Johns \  F.» 

Blin6ckl \F.* 

Adrian 

Pontiac 

Average 

Grand  Rapids...  \F.* 

Adrian 

Lansing 

Pontiac 

Average 

fG.» 

DetoMt IF.' 

Pontiac 

Average 

/G.» 

Adrian \f.» 

fG. 
CoWwater \  F.» 

/G.' 

DjBtroit IF.* 

Birmingham 

Average 

fG.' 
Detroit \F.* 

fG.' 
Grand  Rapids  . .  \F.' 

GracdRai«ds 

Grand  Rapids 

Avenge 


8.8 


8.8 


7.4 


7.8 
8.5 
7.3 


7.9 


7.0 
6.0 
6.6 
7.3 


6.7 


6.9 

8.4 


7.7 
9.6' 


7.7 


8.9 
8.6 


8.8 


9.2 


8.3 
8.9 
9.7 


9.0 


48.0 
48.8 


45.0 
50.0 


60.0 
59.1 


60.0 
61.2 
65.0 
62.5 


62.9 

50.0 
52.8 
53.7 
50.6 
54.9 


53.0 

25.0 
17.6 
25.2 


21.4 

80.0 
83.5 


44.9 
52.8 


i 

i 


12.0 
13.4 
15.9 


14.7 


12.0 
15.0 


16.3 
14.6 
16.3 
16.8 


,15.9 


2.5 
10.3 


10.0 
10.2 


7.0 
8.2 


6.0 
0.6 
4.6 

6.8 


4.0 

8.0 
9.5 
9.6 
9.6 
10.0 


9.7 

2.0 
5.0 
1.6 


3.2 


14.4 


7.7 
12.7 


1.3 
2.2 


1.8 


1.5 
1.2 


1.5 
1.6 
1.5 
1.9 


1.7 


1.0 
2.1 


2.3 


5.0 
3.3 


3.0 
1.7 
1.5 
2.1 


1.8 

3.0 
8.6 
2.6 
2.6 
2.5 


2.8 

3.0 
1.8 
0.7 


1.0 

3.0 
1.0 


1.4 
4.6 


35.0 
29.1 
28.6 


28.9 


35.0 
30.5 


29.2 
29.2 
29.2 
21.3 


26.6 


I 


190  00 


4  00 


5  00 


95  00 
5  00 
5  00 


98  00 
5.00 
500 
5  00 


2 
4 


25 
25 


7  00 


70  00 


2  00 


240 


39  00 
45  00 
45  00 
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ANALYSES  OF  FEEDING  STUFFS  FOR  1917-1918-CoirnN-UKD. 


Laboratory 
number. 

Manufacturer  and  Trade  Name. 

B2479 

Chae.  A.  Krauee  MnHng  Co.,  Mitwaukae,  Wia- 

oonsln. 

Alfalfa  Meal 

B2676 
B2772 
B3052 

Alfalfa  Meal 

Alfalfa  Meal 

Alfalfa  Meal 

Sampled  at 


Grand  Rapids...  IF* 

Fennville 

Lanaing. 

Grand  Rapids 

Average 


• 

a 

J 

• 

o 

*i 

£ 

K 

£ 

•S 

■9 

-s 

o 

9 

6 

i 

140 

1.0 

8.3 

14.6 

1.6 

9.4 

15.8 

16 

8.0 

15.6 

12 

9.1 

16  3 

1.4 

8.7 

15  6 

1.5 

1 


30.C 
29.2 
26.8 


28 
28 


28.0 


S 


S44  00 

230 


*Abbreviation8  for  Guaranteed  and  Found. 
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I 


1-4 


B  2927 
B  2975 


B  3028 


B  2914 

B  2815 
B  2944 


ManuCaoturer  and  Trade  Name. 


WHEAT  BRAN. 

Bemet  Craft  A  Kaufman  Milling  Co.,  St  Louit,  Mo. 

B  2996  i  Wheat  Bran  wUh  ground  screenings  not  exceeding  Q.ill 
run '. 


J.  P.  Burroughs  A  Son,  Flint.  Mich. 


Ch(Hce  Winter  Wheat  Bran  ground  screenings  not  ex- 
ceeding mill  run 

Choice  Winter  Wheat  Bran  ground  screenings  not  ex- 
ceeding mill  run '  Clio 


Sampled  at 


Pontiac . 


Perry. 


G* 


fG* 

\F» 


Average. 


Cannon  VaJlay  Milling  Co..  Minneapolis.  Minn. 

C.  V.  Bran  with  ground  screenings  not  exceeding  mill  /G* 

run '  Reed  City. . . .  \  F* 


George  C.  Christian.  Minneapolis,  Minn. 

B  1889  I  Jersey  Wheat  Bran  ground  screenings  not  exceeding 

mill  run Detroit. 


William  A.  Coombs  Milling  Co..  CoMwater.  Mich. 

Bran,  ground  screenings  not  exceeding  mill  run 


Everett-Augenbaugh  A  Co..  Waseca.  Minn. 

E.  A.  Co.  Wheat  Bran  ground  screemngs  not  exceed- 
ing mill  run 

E.  A.  Co.  Wheat  Bran  ground  screenings  not  exceed- 
ing mill  run 


J.  Hale  A  Sons,  Ionia.  Mich. 

t 
B  2495     Flake  Bran  ground  scrpenings  not  exceeding  mill  run. 
B  2862     Flake  Bran  ground  screenings  not  exceeding  mill  run. 


W.  J.  Jennison  Co^  Minneapolis,  Minn. 

B  2855     Wheat  Bran  ground  screenings  not  exceeding  mill  run 


The  Undsborg  Milling  A  Elevator  Co^  Undsborg.  Kan. 

B  3164     Wheat  Bran  and  screenings 

National  Feed  COh  St  Louis,  Mo. 

B  2600     Wheat  Bran  with  screenings  not  exceeding  mill  run. . . 

Pillsbury  Flour  Mills  Co..  Minneapolis.  Minn. 

B  2C94  1  Durum  Wheat  Bran  with  ground  screenings  not  ex- 
ceeding mill  run 

B  1879  I  Pillsbury's  Wheat  Bran  ground  screenings  not  excccd- 
I      ing  mill  run 

B  2547  Pillsbury 's  \\'heat  Bran  ground  screenings  not  exceed- 
ing null  nm 


fG* 

If* 


....\F* 


Coldwater 


/G* 
Vassar \  F* 

Gladwin 

Average 


Grand  Rainds 
Jackson 


fG* 
ids.  \  F* 

Average 

/G* 
Harbor  Beach.  \  F* 


Muskegon  His 


Holland. 


/G* 
IF* 

(G* 
\F* 


St.  Joseph 


Nunjca 

Average. 


I 


11.0 


10.3 
11.7 


11.0 


11.4 


11.4 


10.1 


9.1 
11.6 


10.4 


11.4 
10.5 


10.9 


9.3 


11.7 


9.7 


9.2 


11.0 


10.2 


14.5 
15.6 


12.6 
14.4 

14.6 


14.5 


16.0 
16.3 


13.0 
1^.1 


14.0 
14.5 


14  0 
16.7 

17.0 


16.9 


14.0 
14.4 
14.4 


14.4 


14.0 
15.0 


14.5 
15.9 


14.5 
14.9 


11.0 
13  9 

I  13.0 

9.4  ,  13  9 


15  4 


14.7 


4  0 
4.2 


3.0 
4.0 

3.8 


3.9 


4.0 
5.4 


4.0 
5.1 


3  0 
4.3 


3.0 
5.3 

4.9 


5.1 


3.5 
3  8 
3-8 


3.8 


4.0 
5  3 


3.5 
4.1 


4.0 
4.1 


4.0 
5  6 
4  0 
5.8 

5.5 


5.7 


J 


9.4 


10.0 


14.6 
9.6 


13  0 
10.7 


8.0 
9.3 


12.0 
10.7 

9.4 


10.2 


7.6 
9.1 

8.5 


8.8 


12.0 
9.8 


10.0 
10.3 


14.0 
14.8 
13.0 
14.9 

111 


13.0 


8 

IS 

04 


9.5 
9.1 

12  25 

10.5 
10.5 

2  25 

40  00 


50  00 


40  00 
45  00 


40  00 
45  00 


46  00 


11.0 

10.0     50  00 


45  00 


36  00 
42  00 


'Abbreviations  for  Guaranteed  and  Found. 
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B  3US 
B  3129 


B  2925 


B  3317 

B  2525 
B  2527 
B  2608 
B  2M3 
B  2689 
B  2933 


B  3265 

B   1963 

B  2519 
B  2875 
B  3004 

B  mi 

B  2538 


B  2470 
B  2679 
B  3038 
B  3046 
B  3119 


Murafacturer  and  Trade  Name. 


The  Red  Star  Miillng  Ce^  Wiohita.  Kan. 


Wheat  Bran  and  screeniogs. 
Wheat  Bran  and  scroraingB. 


Shane  Bros.  A  Wilson  Co^  Minneapolis.  Minn. 

Clover  Leaf  Wheat  Bran  ground  icreenings  not  ex- 
ceeding mill  run 


SheffleM  Kin«  Milllnfl  Co..  Minneapolis.  Minn. 

Fancy  Brodflake  Wheat  Bran  and  ground  screenings. 

Star  A  Creetent  Milllnf  Co..  Chicafo.  III. 

Oeseent  Wint^  Wheat  Bran  with  ground  screenings 

not  exceeding  mill  run 

Creseent  Winter  Wheat  Bran  with  ground  screenings 

not  exceeding  mill  run 

Crescent  Winter  Wheat  Bran  with  ground  screenings 

not  exceeding  mill  run 

Crescent  Winter  Wheat  Bran  with  ground  screenings 

not  exceeding  mill  run 

Creseent  Winter  Wheat  Bran  with  ground  screenings 

not  exceeding  mill  run 

Crescent  Winter  Wheat  Bran  with  ground  screenings 

not  exceeding  mill  run 


Sampled  at 


Petoekey          IF* 
Jamestown 


Average. 


Owosso. 


Detroit. 


F' 


G* 
F* 


•s 


•5 


9  7 
10.6 


10.2 


F.  W.  Stoek  A  Son.  Hillsdale.  Mich. 

Bran  made  from  pure  wheat  with  null  run  screeninga . 

DavM  Stott  Milling  Co.,  Detroit.  Mich. 
Spring  Wheat  Bran  and  wheat  screenings 


fG* 
GrandviUe....  \  F* 

Zecland 

Holland 

Allegan 

Benton  Harbor 

Millington 

Average 


Schoolcraft. 


Detroit. 


fG* 
\F* 


G» 
F* 


VaNey  City  Milling  Co..  Grand  R^iida.  Mich. 

Farmer's  Favorite  Wheat  Bran  with  ground  screenings 

not  exceeding  mill  run 

Farmer's  Favorite  Wheat  Bran  with  ground  screenings 

not  exceeding  mill  run 

Farmer's  Favorite  Wheat  Bran  with  ground  screenings 

not  exceeding  mill  run 

Fanner's  Favorite  Wheat  Bran  with  ground  screenings 

not  exceeding  mill  run 


Rowena  Wheat  Bran  with  ground  screenings  not  ex- 
ing  mill  run 


Grand  Rapids. 
WilUamston . 
Mulliken . 
Howard  City . 
Average. 

Zecland. 


11.4 


10.4 


14  5 
17.9 
17.1 


E 

o 


3.5 
4.4 
4.1 


10.7 
13.3 
10.3 
10.5 
10.2 
10.2 


10.0 


17.5 


14.1 
14.2 


13  5 
14.6 


15.0 
14.2 


4  3 


5.5 
5.2 


3.6 
5  4 


4  0 
4.0 


15.0  ,    3.9 


14.9 
15.8 
15.6 
15.3 


4  6 
5.1 
4.4 

3.8 


15.1  I    4.3 


14.0       3.0 
14.8       3.9 


13.5 
15.4 


4.0 
4.2 


Coopersville . 


Voigt  Mining  Co..  Grand  Rapids.  Mich. 

Crescent  Bran  with  ground  screenings  not  exceeding 

mill  run 

Crescent  Bran  with  ground  screenings  not  exceeding 

mill  run j  Bangor 

Creacent  Bran  with  ground  screenings  not  exceeding 

mill  run Big  Rapids . . . 

Creacent  Br  in  with  ground  screenings  not  exceeding 

mill  run 1  Cwlar  Springs. 

Crescent  Bran  with  ground  screenings  not  exceeding    { 

mill  run Rockford 


14.0 
11.2  :  14.7 


11.3  j  16.1 

11  2  14.8 

11.8  14:6 

9  8  '  15.2 


Average. 


11.1  ,  15.1 


4  0 
3.9 

4.5 

4.3 

4  1 

4  3 


i 


10  0 
10.8 
10.0 


10.4 


11 
11 


12  8 
11.3 


10.0 
9.2 

8.9 

9.9 

10.2 

10.7 

9.0 


9.7 


10.0 
10.0 


11.5 
8.6 


10.1 
9.6 

10.6 

10.4 

9.2 


$45  00 

48  00 


45  00 


41  00 


38  00 
40  00 
46  00 
38  00 
42  00 
45  00 


40  00 


42  00 
48  00 
45  00 
50  00 


4.2 


10.0    

10.1    

9.6  I  40  00 


11  0  !     .... 
9.5  ;  38  00 

8  0     48  00 

8  9     40  00 

S.7  '  40  (M) 

10.6  !  42  00 


9.1  :. 


for  Goaranteed  and  Found. 
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1^ 


B  2631 
B  2637 
B  2638 
B  2691 
B  2732 
B  3104 


B  1959 

B  2611 

B  2743 

B  2824 


B  2832 


B  3031 


B  2724 


B  2997 


B  2734 


B  2911 
B  1977 


B  1896 
B  1903 
B  2626 
B  2837 
B  3224 


Manufecturer  and  Trede  Name. 


Wagner  White  Co.,  Inc.,  Jackscn,  Mich. 

Bran  with  ground  Ecrecnicgs  rot  exceeding  nrill  run 
Br&n  with  groucd  screenngs  ret  exceeding  nrill  run 
Bran  with  groucd  screcrirgs  ret  exceeding  ODill  run. 
Bran  with  grourd  scrccricgs  ret  exceeding  n'ill  run. 
Bran  with  groucd  screerings  Lot  exceeding  nrill  run. 
Bran  with  grourd  screccings  ret  exceeding  mill  run. 


Washburn  Croeby  Co..  Mirneeiiolia,  Minn. 

Wheat  bran  with  ground  Bcreerirgs  cct  exceeding  irill 

nin 

Wheat  bran  with  grourd  screerir^gs  not  exceeding  mill 

run 

Wheat  brsn  with  ground  scrceungs  not  exceeding  mill 

run 

Wheat  bran  with  ground  Ecreenirgs  rot  exceeding  mill 

run 


Western  Flour  Mills,  DavMiport  lowi. 

Black  Hawk  Wheat  Bran  ground  screeningR  not  exceed- 
ing mill  run 

WHEAT  MIDE LINGS. 

Baldwin  Hour  Mills,  Minneapolis.  Minn. 

Wheat  Shorts  with  groucd  screemnga  not  exceeeling  mill 


run. 


Bay  State  Milling  Co..  Winona.  Mhin. 

Winona  Wlieat  Middlings  with  ground  screenings  not 
exceeding  mill  run 


Bemet  Craft  4  Kaufman  Milling  Co.,  St.  Louis.  Mo. 

Wheat  Middlings  ground  screenings  cot  exceeding  mill 
run 


Big  Diamond  Mills  Co..  Minneapolis.  Minn. 

Big  Diamond  Wheat  Standard  Middlings  ground 
acrcenings  not  exceeding  mill  run 


George  C.  Christian.  Minneapolis.  Minn. 

Berkshire  Wheat  Flour  Middlings  ground  screenings 
not  exceeding  mill  run 


Poland  W^heat  Standard  Middlings  ground  screenings 
not  exceeding  mill  run 


Commercial  Milling  Co..  Detroit  Mich. 

Standard  Wheat  Middlings  ground  screenings  not  ex- 
ceeeliM  mill  run  

Standard  Wheat  Middlings  ground  screenings  not  ex- 
ceeding mill  run 

Standard  Wheat  Middlings  ground  screenings  not  ex- 
ceeding mill  run 

Standard  Wheat  Middlings  ground  screenings  not  ex- 
ceeding mill  run 

Standard  Wheat  Middlings  ground  screenings  not  ex- 
ceeding mill  run 


Srnrpled  tt. 


Kalamasoo  . .  \  F* 

Kalamazoo 

Kalamaroo 

Benton  Harbor 

Mason 

Coopers^  ille 

Average 

Detroit \  F* 

Holland 

Leslie 

Mayville 

Average 

iG* 
Bad  Axe \  F* 

fG* 
Cadillac 1  F* 


fG» 
North  Adams.  \¥* 


fG* 
Pontiac \¥* 

iG* 
Mason \F* 

Sturgis If* 

rc* 

Clinton \  F* 

IG* 
Detroit \  F* 

Detroit 

Kalamazoo 

Port  Huron 

Detroit 

Average 


55 


9.8 
10.0 
10.1 
10.3 
10  4 
10.1 


10.1 


9.1 
10  2 
10.4 

9  6 


9.8 


10.4 


10.6 


10  8 


11.7 


10.7 


9  5 


10.6 


10.2 
10.3 

10  7 
10.8 

11  7 


10.7 


o 
2 

o 


14  0 
15.9 
14.2 
17.6 
17.8 
17  4 
15.2 


16.4 

13  0 

14  5 

14  1 
14  8 
15.1 


14.6 


13.3 
16.4 


15.5 
16.5 


16  0 
17.4 


17  2 
16.6 


14^ 
17.3 


15,0 
16.9 

14.0 
17.2 


13.5 
18.6 

17.4 

17.4 

17.4 

14.8 


17.1 


2 


4 
4 
4 
4 
4 
4 
4 


4  2 

4  0 

5  2 

5.2 
4.3 
5  1 


5  0 


3.0 
5.4 


5.0 
5.4 


5  0 
5.7 


4  9 
4  4 


4  2 
4  9 


4  0 

5  0 

4.0 
5.4 


4  5 

5  6 

5.6 
6.0 
5.8 
5.0 


5.6 


1 


11  0 

11  1 

10.6 
9  0 

8  2 

9  0 
10.4 


2 


<34  ro 

4S  CO 
48  00 
42  fO 
45  00 
42  00 


13  0 

10.8      36  00 

11  3  I  45  00 

10  1      45  00 

10  7     45  00 


10.7 


11  3 
10  3 


10  0 

8.4 


8  0 
7.3 


10  0 
6.5 

6.7 

7.2 

7.3 

8.2 


7.2 


42  00 


56  00 


46  00 


6.0 
5  0 

58  66 

93 
7.2 

40  66 

8.0 
5.8 

52  66 

11  0 
7.1 

3666 

42  00 


52  00 

53  00 
2  25 


*  Abbreviations  for  Guaranteed  and  Found, 
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u 


B  3203 


B  2836 

B  2951 

B  3023 

B  3036 


B  2572 


B  2723 


B  2667 


B  1979 
B  2697 
B  2702 


B   1983 


B  2000 


B  3093 
B  3124 


B  2M2 


B  2629 


Murafftcturvr  and  Trade  Name. 


The  Dee  Peree  Milling  Co^  St  Louis,  Mo. 

Wheat  Shcfftfl  with  ground  wheat  BCreenings  not  ex- 
ceeding mill  run 


Eagle  Roller  Mill  Co^  New  Ulm.  Minn. 

Wheat  Middlings  ground  screenings  not  exceeding  mill 
run 


Wheat  Middlings  ground  screenings  not  exceeding  mill 
run 

Wheat  Middlings  ground  screenings  not  exceeding  mil! 
run 

Wheat  Middlings  ground  screenings  not  exceeding  mill 
run 


Everett  Augenbtugh  Co^  Waseco,  Minn. 

E.  A.  Ca  Wheat  Middlings  with  ground  screenings 
•  not  exceeding  mill  run 


Hobbanl  MRIIng  Co..  MMikato.  Minn. 

Standard  Fine  Middlings  ground  screenings  not  ex- 
ceeding mill  run 


Kenver  Mill  4  Elevator  Co.,  Kansas  CHy,  Mo. 

Wheat  Middlings  with  ground  screenings  not  exceed- 
ing mill  run 


Chas.  A.  Krauee  Milling  Co..  Milwaukee,  Wis. 


Badger  Fancy  Middlings. 
Badgo'  Fancy  Middlings. 
Badger  Fancy  Middlings. 


Lyon  4  Qreenleaf  Co.,  Wauaeon,  Ohio. 

Waseo  Middlings  ground  screenings  not  exceeding  mill 
run 


Montana  Fhnir  Mllle  Co.,  Lewistovm,  Montana. 

Montoo  Wheat  Middlings  wiUi  ground  screenings  cot 
exceeding  mill  run 


National  Feed  Co.,  St.  Louie,  Mo. 

Wheat  Middlings  witii  ground  screenings  not  exceed- 
ing mill  run 

Wheat  Middlings  with  groupd  screenings  not  exceed- 
ing mill  run 


The  Northwestern  Consolidated  Milling  Co., 
Minneapolis,  Minn. 

Wheat  Standsj^  MiddUngs  ground  screenings  not  ex- 
ceeding mill  run 


Pillabufy  Flour  Mills,  MinneopolU,  Minn. 

Standard  Middlings  with  groucd  screenings  not  ex- 
ceeding mill  run 


Sampled  at 


Otsego \¥* 

/G* 
Port  Huron. . .  \  F* 

Midland 

Clare 

Big  Rapids 

Average 

iG* 
N.  Muskegon.  If* 


/G* 
North  Adams.  \  F* 


Battle  Creek 


'G* 

[f* 


iG* 

CUnton \F* 

Greenville 

Adrian 

Average 

fG* 
Blissfield \F* 

jG* 
Adrian \F* 

fG* 
Muskegon.  ...\¥* 

Jamestown 

Average 

iG* 
Gladwin \  F* 


Kalamstoo 


iG* 

...\¥* 


M  •VJ 

*S         2 


11.1 


15.0 
16.3 


15.0 
10.4      16.3 

11.0  I  16.2 


10.9 
11.3 


10.9 


10.8 


10.8 


10.6 


10.5 
10.2 
10.3 


10.3 


10.7 


10.8 


10.6 
10.8 


10.7 


10.6 


10.7 


18.1 
16  7 


16.6 


15.0 
18  3 


16.0 
17.4 


16.0 
16.8 


12.0 
13.1 
13.0 
13.  L 


13.1 


17.0 
15.7 


15.7 
19.1 


16.0 
17.6 

16  9 


17.5 


15.0 
16.7 


14.0 
16.9 


•o 


O 


3.5 
5.1 


4.0 
5.0 

5.1 

5  6 

4.9 


5  2 


3.0 
5.6 


5.0 
6.2 


4.0 
4.5 


4.5 

7.7 
7.7 
6.3 


7.2 


4.0 
4.5 


4.7 
5.2 


4.0 
5.2 

5.6 


5.4 


4.5 
5  9 


4.0 
5.6 


J 


12.0 
7.5 


11  0 
10.0 

9  2 

6.5 

9.5 


8.8 


10.0 
7.5 


11.5 
9.0 


8.0 
7.2 


7.0 
4.7 
3  9 
2.9 


3.8 


6  0 

5.8 


9.6 
7.4 


9.0 
7.5 

7  2 


7.4 


11.0 
9.6 


11  0 
9.1 


I 


•£ 


12  40 


53  00 

2  60 

55  00 

47  00 


50  00 


46  00 


56  00 


60  00 

56  00 

2  75 


52  00 


2  25 


62  00 
58  00 


50  00 


52  00 
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Is 


B  8152 

B  2901 
B  2920 

B  2S95 
B  2922 


B  2599 


B  2756 
B  2932 


B  2464 
B  251S 

B  2539 

B  2543 

B  2579 

B  2748 


B  2613 


Manufacturer  and  Trade  Name. 


Schultz  Banjau  4  Co..  BMfdstown,  III. 

Sunbeam  middlingg  mih  mill  run  screenings . . 


Shane  Bros.  4  Wilson  Co.,  MInneapolie.  Minn. 

Snowball  Wheat  White  Middfings  ground  sCTeenings 
not  exceeding  mill  run 

Snowball  Wheat  White  Middlings  ground  screenings 
not  exceeding  mill  run 


Wheat  Standard  Middlings  with  ground  screenings 
not  exceeding  mill  run 

Wheat  Standard  Middfings  with  ground  screraings 
not  exceeding  mill  run 


StananI  TIHon  Milling  Co.,  St  Louis,  Mo. 

Wheat  Middlings  with  ground  screenings  not  exceed- 
ing mill  run 


Star  4  Crescent  Mlllinfl  Co.,  Chicago.  III. 

Star  Wheat  Middlings  ground  screenings  not  exceed- 
ing mill  run 

Star  Wheat  Middlings  pound  screenings  not  exceed- 
ing mill  run 


Valley  City  Milling  Co.,  Grand  Rapids,  Mieh. 

Farmo-'s  Favorite  Wheat  Middlings  with  ground 
Bcreeninp  not  exceeding  mill  run 

Farmer's  Favorite  Wheat  Middlings  with  ground 
screenings  not  exceeding  mill  run 


Rowena  Wheat  Middlings  with  ground  screenings  not 

exceeding  mill  run 

Rowena  Wheat  Middlings  with  ground  screenings  not 

exceeding  mill  run 

Rowena  Wheat  Middlings  with  ground  screenings  not 

exceeding  mill  run 

Rowena  Wheat  Middlings  wiUi  ground  screenings  not 

exceeding  mill  run 


Voigt  Milling  Co.,  Grand  Rapids,  Mieh. 

Voigt  Milling  Co.  Middlings 


Washburn  Croshy  Co.,  Minneapolis,  Minn. 


B   1954  I  Standard  Middlings  ground  screenings  not  exceeding 
mill  run. 


B  2487  Standard  Middlings  ground  screenings  not  exceeding 
mill  run 

B  2814  I  Standard  Middlings  ground  screenings  not  exceeding 
I      mill  run 

B  2825  Standard  Middlings  ground  screenings  not  exceeding 
mill  run 


B  2826 


Wheat  Flour  Middlings  ground  screenings  not  exceed- 
ing mill  run 


Sami^edat 


CoopersviUe 


•  •If* 


fG* 
Albion \F' 

Owoeso 

Average 

fG* 
Milan \F* 

Owoeso 

Average 

fG* 
HoDand \  F* 

fG* 
St.  Johns \  F* 

Millington 

Average 

fG' 
CoopersviUe. .  \F* 

Grand  Rapids 

Average 

Zeeland \F* 

Holland 

Sparta 

St.  Johns 

Average 

/G* 
MoUne \F* 

fG* 
Detroit \V* 

Grand  Rapids 

Vassar 

Mayville 

Average 

/G* 
MayviUe \  F* 


11.7 


10.1 
10.9 


10.5 


10.4 
11.0 


10.7 


10.4 


10.9 
10.5 


10.7 


11.7 
11.2 


11.5 


11.1 
11.4 
10.7 
10.8 


11.0 


11.7 


9.0 

10.9 

9.8 

9.4 


9.8 


15.0 
15.6 


15.0 
16.3 

17.2 


16.7 

15.3 
16.1 

14.3 


15.2 


15.0 
17.2 


15.0 
17.7 

17.0 


17.4 


13.0 
15.4 

15.9 


16.7 

13.0 
18.4 

16.0 

15.8 

15.8 


16.5 


14.5 
15.7 


14.0 
17.3 

16.5 

17.3 

16.3 


16.9 

15.0 
18.7 


• 


3.5 

4.7 


4  5 
6.3 

5.8 


6.1 

6.4 
5.8 

5.5 


5.7 


4.0 
4.6 


4.0 
5.2 

4.2 


4.7 


4.8 
4.4 

4.4 


4.4 

5.2 

4.8 

4.8 
4.9 
4.8 


4.8 


3.5 
4.5 


4.0 
5.7 

5.0 

5.5 

5.5 


5.4 

4.0 
6.0 


I 
I 


10.0 
7.2 


7.0 
11.0 

7.1 


9.2 

10.5 
10.4 

11.3 


10.9 


6.0 
5.5 


8.0 
7.6 

6.7 


1^ 


S5S  00 


7.4 

7.5 
6.7 

7.8 

5.9 

7.1 


9.1 

8.0 
6.2 


2  75 
2  85 


45  00 
2  50 


56  00 


2  50 
250 


7.1 


7.5' 
7.6 

7  1 


50  00 
53  00 


6.8 


55  00 

54  00 

57  00 

2  75 


10.0 
6.3 

47  66 

11  0 
9  1 

2  25 

9  5 

4S  OO 

83 

2  35 

94 

3  & 

2  80 


*Abbreviationi  for  Guaranteed  and  Found. 
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ANALYSES  OF  FEEDING  STUFFS  FOR  IttlT-lOlS.— CoimNxnB). 


h 


B  2839 
B  2856 


B  2876 


B  3275 


B  1060 


B  1890 

B  1904 

B  1992 

B  3225 


B  2604 


B  2655 
B  2722 
B  2865 


B  2652 

B  2653 
B  2717 


B  2669 

B  2647 

B  2651 
B  2714 


Minuf teturer  ud  Trade  Name. 


WHEAT  MIXED  FEEDS. 
Hufon  MHIIhii  Co.,  Harbor  Beaeh.  Mich. 

Jenka  Wheat  Mixed  Feed  with  grouzxl  ecrcemngs  not 
exceeding  mill  run 

Jenkfl  Wheat  Mixed  Feed  with  ground  eereenings  not 
exceeding  mill  nm 

Portland  MHIIng  Co.,  Portland.  Mieh. 

Champion  Mixed  Feed  with  ground  ■creenings  not  ex- 
ceeding mill  run 

F.  W.  Stock  4  Son,  Hllladalo.  Mich. 

Monarch  Feed 

Waahbum  Ciwby  Co..  Mhmaapolit,  Minn. 

Wheat  Mixed  Feed  ground  acreaungs  not  exceeding 
mill  nm 

WHEAT  AND  RYE  MIXED  FEEDR 

Commereial  Milling  Co.,  Detroit,  Mich. 

Henkel's  Rne  White  Feed 

Henkd's  Fine  White  Feed 

Henkd's  Fine  White  Feed 

Henkd's  Fine  White  Feed 

B.  A.  Eckhart  Milling  Co.,  Chk ago.  III. 
Wheat  A.  Rye  Flour  Middfings 

CEREAL  FOOD  BY-PRODUCTa 

J.£.  Bartlott  Co.,  Jackaon.  Mich. 

Toasted  Milk  Nuts 

Toasted  MUk  Nuts 

Toasted  Milk  Nuts 

Kdtogg  Toastod  Com  Flake  Co.,  Battle  Creek,  Mteh. 

Broken  Wheat  Biscuit 

Dried  Com  Flake  Feed 

Dried  Com  Flake  Feed 

Poetum  Cereal  Co.,  Battle  Crtek.  Mich. 

Cereal 

Cooked  Cora  GriU 

CXXFeed 

CXXFeed 


Sampled  at 


PortHuron ...  \F* 

Harbor  Beach 

Average 


WilUamston. 


\F* 


HUIsdale \F* 

fG* 
Detroit \  F* 

fG» 

Detroit \F* 

Detroit 

MOTend 

Detroit, 

Average 

fG* 
HoUand \F* 


/G* 

Jackaon \  F* 

North  Adams 

Jackson 


Average. 


/G* 
Battle  Crock..  \¥* 

jG* 
Battle  Creek..  \  F* 
Hudson 


Average. 


Battle  Creek. 


fG* 

If* 

JG* 
Battle  Creek..  IF* 

/G* 
Battle  Creek.  \F* 
Hudson 


Average. 


10.7 
10.0 


10.4 


10.7 


10.3 


9.5 


11.4 

9.9 

10.5 

11.4 


10.8 


10.6 


10.9 

9.8 

10.0 


10.2 


6.5 


7.3 
7.6 


7.5 


4.5 
13^9 


6.9 
7.6 


7.3 


« 

2 

o 


13.0 
15.0 

14  4 


14.7 


13.5 
15.2 


10.0 
15.6 


14.0 
17.3 


14.0 
15.4 
15.9 
14.8 
13.9 


15.0 


15.0 
17.6 


I 


14.4 
14.5 
15.9 
15.3 


15.2 


10.1 

12.6 

6.9 

8.5 

9.1 


8.8 


12.0 
13.0 
6.0 
8  3 
15.0 
18.6 
18.3 


18.5 


i 


I 

I 
S 


3.5 
4.4 

3.9 


4.2 


3.5 
4.3 


4.0 
4.8 


4.0 
5.4 


5.0 
4.8 
4.6 
4.6 
4.9 


4.7 


4.0 

4.8 


1.5 
1.4 
1.5 
1.4 


1.4 


1.0 
1.9 
2.1 
1.6 
2.4 


n  5 , 

8.7   $48  00 


8.4 


8.6 


8.4 
7.7 


10.0 
9.9 


10.0 
6.8 


2  05 


2  10 


8.5 
9  0 
7.9 
6.9 
13.1 


2  50 

58  66 
2  50 


9.2 


7.0 
4.8 


2.0 


1.7 
2.6 


0.2 

0.6 

2.0 

4.3 

4.2 

4.3 

48  00 


6.5 

7.7 

7.4 

7.8 

i  65 

7.6 

2.6 

4.8 

45  00 

0  4 

0.8 

45  00 

0.5 

55  00 

0.7 

18.0 



13.4 

23  00 

2.0 

0.4 

46  66 

26.0 

20.9 

23  66 

20.1 

1  50 

20.5 

*Abbremt)008  for  Guaranteed  and  Found. 
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Ij 


B  2M6 
B  2650 


Manufacturer  and  Trade  Name. 


SamiJed  at 


Poituni  Careil  Co.  BaUla  Ot^V  N'ieh  -C  n 

Flaked  Com  Feed 

Flaked  Com  Offal 


B  2608  i  G.  N.  Feed. 


B  3139 


B  2648 
B  3000 


B  3123 
B  3261 


B  1990 


B  3115 


B  3073 
B  3082 


B  3145 


B  3166 


B  2835 


B  3263 


i  Fat»:c  Creek..  IF* 

i  k'* 

:tt«:  Creek..  1  F» 

!  /«• 

'  Cattle  Creek.  If* 


BARLEY  FEED. 

J.  E.  Barttett  Co .  Jackson,  Mich 

Bariey  Feed  with  ground  screenings  not  exceeding  mill 
run 

Postuin  Coretl  Co.,  Battio  Crock,  Mich. 


Barley  Bran  (Hulls). 
Barley  Bran  (Hulls) 


Waahbum  Croahy  MUlini  Co.,  Minnci^ia,  Minn. 


Barley  Screenings . 
Barley  Screenings . 


RYE  FEED. 

(Rye  Bran  &  Rye  Middlings  with  Ground  Screenings.) 

Bay  State  Millins  Co.,  Winona,  Minn. 

Rye  Middlings 

Hannah  4  Lay  Co.,  Treverso  City,  Mich. 

Rye  Feed 

Valiey  City  Milling  Co..  Qnmd  Rapids.  Mich. 

Rowena  Rye  Feed 

Rowena  Rye  Feed 


Voigt  Milling  Co.,  Grand  Rapida,  Mteh. 

Voigta  Rye  Feed 


MISCELLANEOUS  FEEDS. 
Armour  Grain  Co..  Chicago,  III. 


Oat  Hulls 


Michigan  Coreal  Co.,  Port  Huron,  Mich. 

Pea  Bran 


J.  E.  Bartlott  Co.,  Jackson.  Mich. 

Velvet  Bean  Meal 


fG* 
N.  Muskqson.lF* 


fG* 
Battle  Creek..  \F* 
Pontiac 


Average. 


;g* 

Jamestown ...  \  F* 
Jackson 


Average. 


Morend. 


G* 
F* 


Traverse  City 


fG* 
.  \F* 


2! 


5.8 
12  3 


6.7 


9.7 


7.0 
10.3 


8.7 


8.8 
9.1 


9.0 


9.2 


12.9 


fG* 

Grand  Rapids.  \  F*       11.4 
Grand  Rapids 11.7 


Average 11.6 


HudsonviUe 


fG» 

...If* 


11.7 


South  Haven, 


Port  Huron. 


Jackson. 


fG* 
•IF* 


G* 
F* 


8  3 


9  1 


G*   ' 
F* 


10.9 


I 
I 


8.0 
9.3 
5.0 
8.6 
9.0 
11.6 


8  5 
8.1 


8.0 

9.2 

12.1 


10.7 


6.0 

8.7 
7.8 


8.3 


16.0 
15.9 


14.1 

14.1 


16.0 
16.1 
16.1 


16.1 


15.0 
15.4 


5.0 
5.4 


14.0 
16.1 


18.0 
16.8 


O 


1.0 
1.4 
0.5 
15 
0.5 
1.4 


2.8 
2.8 


1.3 
2.3 
2.3 

2.3 


1.0 
2.7 
2.5 

2.6 


3.4 
3  5 


2  7 

2.7 


2.8 
2.9 
3.1 

3.0 


3  0 
3.4 


2.0 
1.7 


1.0 
1.4 


4.5 
4.0 


I 


5.0 
0.8 
2.0 
0.6 
2.5 
1.5 


$52  00 

5b'6b 
52  66 


25.3 
24.1 


30.0 
19.1 
13  4 

16  3 


25.0 
22.1 
22.4 

22.3 


S4  00 


25  00 
20  00 


38  00 
2  60 


6.0 
6.0 


47  00 


4.5  ' 

4.5     50  00 


6.3 

4.7 
4.8 

4.8 


6.0 
4.6 


43  00 
40  00 


50  00 


30  0  ' 

15.1      35  00 


350 

29.5  ;  47  00 


12.0 
14.3 


47  00 


'Abbreviations  for  Guaranteed  and  Found. 
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u 


B  8012 


B  3019 


B  2921 


B  2721 
B  2804 
B  2041 
B  3870 


Manufftotunr  and  Trade  Name. 


MlMI  fwR6P  MHISy  MBMl*  MMl* 
Bo^idMftt  Bran 


B  2974 


B  1962 


B  2949 


B  8044 
B  8060 


rMffn  RMIhif  COi*  Mt*  Pmmui^  Rmmi* 

MWningii 


Riiwell*Mllfor  Mniini  Co.,  MlniMtpolit,  Mim. 
Bran  made  from  wbmi  only 


Unowt  Mlllni  Ct .,  Dttralt  Mich. 


Dried  Beet  Pulp. 
Dried  Beet  Palp. 
Dried  Beet  Pulp. 
Dried  Beet  Pulp, 


MMtaf  Co* 


Rye  Feed. 


Duvid  SlDtt  MRHni  Co.,  Dotrelt  Mich. 
Stotta  Pore  Winter  Wheat  Bran 


John  A*  VofltmnHi,  Bay  City,  Mteh, 
Wheat  Mkldfii«i 


WMMR  HI|pBa  MMtaf  Co*,  Qmid  RipMa,  MMia 


Wheat  Bran. 
Wheat  Bran. 


B  30» 


E.L.WaNiiiiii,QrMid 

Middfincs 


Micha 


Sanqiledat 


Afana. 


F* 


MtPleaaant 


OWOMO. 


(G* 


G» 
F* 


S 


I 


H 

in 


10.2 


6.1 


1.1 


86.1 


141  00 


11.0 


10.7 


/G* 
North  Adams.  \F« 

Sapnaw 

Gladwin 

JadEKm 


ATcrace. 


Cfio. 


Detrat. 


Bay  City. 


G* 
F» 


8.9 

8.1 

10.1 

8.4 


15.3 


13.0 
16.9 


8.0 
8.9 
8.9 
8.9 
9.8 


8.9 


9.0 


4.4 


4.0 
6.6 


0.6 
0.9 
0.9 
1.0 
0.8 

"oT 


4.8 


11.0 
10.1 


20.0 
19.0 
19.5 
18.8 
18.9 

19.1 


88  00 


230 


40  00 

42  00 

220 

2  10 


12.4 


fG» 
Cedar  Springs.  \F* 
ComstoekPark 


9.5 


16.3 


14.0 
15.0 


2.8 


4.6 
8.9 


4.4 


10.5 
8.3 


2  75 


11.6 


16.4 


5.1 


11.5 
11.6 


Avcrace. 


CadiOae. 


/G» 
IF* 


11.5 


13.8 
13.9 

13.6 


4.4 

8.9 

4.2 


10.6 


18.2 


4.8 


6.6 


37  00 


7.6 
9.6 

8.6 


37  00 


5.6 


58  00 


*  AMmvialioiis  for  Qoaranteed  and  Found. 


68 


EXPERIMENT  STATION  BULLETIN. 


ANALYSES  OF  FEEDS  SOLD  IN  MICHIOAN  IN  VIOLATION  OF  THE  FEEDING  STUFFS  LAW  REQUEST 

FOR  LICENSE  REFUSED  BT  MANUFACTURERS. 


B  2908 


B  3371 
B  8276 


B  3060 
B  3210 

B  2860 


B  3158 


B  2885 
B  2897 
B  2994 


Manufacturer  and  Trade  Name. 


AMMmft  Valf  et  Bmr  MRIa,  Q«or|iam,  Ala. 
Velvet  Bean  Feed  Meal 

0«  H»  BowiQ,  Bliminiliani,  Ala« 

Velvet  Bean  Meal 

Velvet  Bean  Meal 

C.  L.  CMnplMll  A  Co,  Uttit  Rock,  Aifc. 

Single  Hump  Camel  Brand  Cottonseed  Meal 

Cottomeed  Meal 

Conmindor  MW  Co,  MbmoapoUt,  Mlnii. 

Commander  Wheat  Bran  ground  icreeningB  not  ex- 
ceeding mill  run 

Albort  Dlekinton  Co,  Ckteofo,  IN. 
Fine  Tree  Chick  Feed  with  grit 

Hqroi  QnJn  4  Commlnlon  Co,  Utllo  Rock,  Aifc. 

Supreme  Brand  Cottonseed  Meal 

Supreme  Brand  Cottonseed  Meal 

Supreme  Brand  Cottonseed  Meal 


Sampled  at 


Pontiae. 


\F* 


White  Pigeon.  \F* 
Clinton 


Average. 


Grand  Rapids. 
Waslnngton... 


fG» 


fG* 
Jackson \  F» 

fG* 
Portage  Centre  \  F* 

fG* 
Plymouth....  \F* 

AJmoa 

Milford 

Average 


5 


11.7 


10.8 
10.9 


10.9 


9.1 


8.5 


10.1 


11.8 


8.9 
9.2 
8.6 


8.9 


I 


18.0 
18.2 


18.0 
16.f 

15.4 


16.2 


88.5 
38.8 


36.4 


14.0 
14.9 


10.0 
8.5 


38.6 
38.7 
40.0 
37.6 


38.8 


i 


4.2 

4.2 


4.5 

3.8 
3.7 


3.8 


6.0 
6.2 


6.1 


4.0 
5.1 


2.5 
2.2 


6.0 
6.9 
7.1 
6.5 


6.8 


• 

J 


14.0 
12.9 


12.0 
14.3 
19.5 


14.9 


8.0 
12.0 


11.8 


11.0 
10.7 


5.0 
1.8 


8.0 
11.4 
10.5 
11.4 


11.1 


s 


isao 


48  00 
52  00 


MOO 


55  00 


22S 


440 


380 
55  00 
00  00 


*AbbreviationB  for  Guaranteed  and  Found. 
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FERTILIZER  ANALYSES . 


ANDREW  J.   PATTEN,  C.  P.  BARNUM,  E.  F.  BEBGER, 
A.   L.   LEWIS,   M.   L.   GBETTENBERGER 

The  inspection  and  analysis  of  commercial  fertilizers,  sold,  offered  or 
exposed  for  sale  in  Michigan,  is  made  under  authority  of  an  act  of  the 
Legislature  approved  March  lOth,  1885,  and  as  amended  during  the  session 
of  1913.    The  full  text  of  the  law  will  be  sent  to  any  person  upon  request. 

LICENSED  BRANDS 

During  the  year  1918,  thirty  manufacturers  and  fertilizer  companies 
licensed  323  brands  for  sale  in  the  State.  Attention  is  called  to  the  fact 
that  the  fertilizer  law  covers  only  those  materials  which  are  sold,  offered 
or  exposed  for  sale  within  the  State,  the  retail  price  of  which  is  $10.00  or 
more  per  ton.  Manufacturers  residing  outside  the  State  may  ship  direct 
to  the  consumer  without  paying  the  license  fee,  but  the  party  making  the 
purchase  receives  no  protection  under  the  law.  If  the  sale  of  fertilizer  to 
be  shipped  direct  to  the  consumer  is  made  by  an  agent  or  representative 
of  the  manufacturer  while  in  the  State,  the  act  is  considered  as  one  of 
actually  offering  the  material  itself  for  sale,  and  the  fertilizer  then  becomes 
subject  to'  the  requirements  of  the  law  just  as  surely  as  though  the  fiT- 
tilizer  were  actually  brought  into  the  State  and  then  sold.  Consequently, 
an  agent  of  a  fertilizer  company  is  technically  violating' the  law  when  he 
solicits  or  accepts  orders  for  any  unlicensed  fertilizer,  while  in  the  State. 

COLLECTION   OF  SAMPLES 

The  collection  of  samples  was  made  during  the  spring  and  fall  shipping 
seasons  by  inspectors  appointed  by  the  State  Board  of  Agriculture. 

All  sections  of  the  State  in  which  fertilizers  are  used  to  any  extent,  were 
visited  and  863  samples  were  secured  from  stocks  being  offered  for  saio  by 
dealers.  For  this  purpose  a  specially  constructed  tube  is  used  which 
permits  of  securing  a  core  from  the  entire  length  of  the  bag.  An  official 
sample  consists  of  the  cores  taken  from  not  less  than  five  separate  sacks  of 
the  same  brand.  The  five  or  more  separate  cores  are  mixed  together, 
placed  in  a  stout  sack,  tied,  sealed  and  forwarded  to  the  laboratory  for 
analysis. 

MuchNof  the  fertilizer  used  in  the  State  is  taken  directly  from  the  cars 
by  the  consumers  and  it  is  never  possible  for  the  inspectors  to  secure  samples 
oi  all  the  brands  registered.  It  sometimes  happens  that  a  manufacturer 
fails,  for  some  reason  or  other,  to  sell  any  of  a  particular  brand  or  the 
sales  may  be  very  light  and  in  the  latter  case  it  is  only  by  chance  that  a 
sample  is  found. 

During  the  past  year,  fortjr-four  registered  brands  were  not  found  in 
the  State.  In  several  cases  it  is  known  that  no  shipments  were  made. 
It  was  formerly  the  custom,  whenever  we  failed  to  find  a  brand  on  the 
market,  to  analyse  the  sample  forwarded  by  the  manufacturer,  as  required 
by  law  at  the  time  of  applj'ing  for  the  license.  It  has  long  been  known 
that  these  samples  were  generally,  if  not  always,  made  up  in  the  labora- 
tories of  the  companies  and  were  not,  therefore,  representative  of  the  product 
as  put  on  the  market.  For  this,  and  other  reasons,  we  have  discontinued 
this  practice  and  in  this  bulletin  the  brands  not  represented  by  samples 
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are  listed  in  their  proper  places  but  are  not  given  a  laboratory  number  and 
only  tlie  guaranteed  analysis  is  shown. 

In  many  cases  several  samples  of  the  same  brand  were  drawn  and  ana- 
l3'zed,  Thi:?,  of  course,  greatly  increases  the  work  in  the  laboratory,  but 
it  is  the  OH'ly  way  by  which  we  can  ascertain  if  the  brands  are  running 
uniform.  If  only  one  sample  were  analyzed,  or  if  several  samples  were 
taken  and  composited  before  being  analyzed,  variations  in  the  composition 
would  not  be  detected. 

ANALYSIS   OF  MISCELLANEOUS   SAMPLES 

On  account  of  the  large  amount  of  work  involved  in  the  inspection  of 
fertilizers  our  laboratory  force  js  kept  busy  constantly  with  samples  col- 
lected by  the  inspectors.  It  is,  therefore,  impossible  for  us  to  give  atten- 
tion to  mi:Jcellaneous  fertilizer  samples  sent  to  us.  Furthermore,  unless 
the  samples  are  taken  in  the  manner  previously  described  they  will  not 
truly  represent  the  lot  or  shipment  of  which  they  were  a  part  and  the 
analysis  of  8uch  a  sample  would  be  an  injustice  either  to  the  manufacturer 
or  purchasor. 

In  all  cases  where  doubt  arises  as  to  the  merits  of  any  particular  shipment, 
we  suii■re^•t  that  this  office  be  notified  and  an  inspector  will  be  sent  to  make 
an  inveaci^ation  and  draw  an  official  sample. 

RESULTS   OF  INSPECTION 

A  study  of  the  tables  of  analyses  shows  that,  of  the  863  samples  analj^zed, 
rejirescnting  279  brands,  187  (21.7%)  are  below  guarantee  in  one  or  more 
constituent.  Fifty-four  (0.3%)  are  below  guarantee  in  nitrogen,  5  (0.6^) 
arc  b^low  guarantee  in  total  phosphoric  acid,  55  (0.4%)  are  below  in 
available  phosphoric  acid  and  98  (11.4%)  in  potash.  This  is  a  decided 
improvement  over  the  showing  made  last  year,  and  represents  about  the 
normal  or  pre-war  percentage  of  deficiencies. 

A  summary  of  the  results  of  the  inspection  is  given  in  the  following  table: 
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SUMMARY   OP   RESULTS   OF  INSPECTION 


Mamcpactxtrbb 


American  Agricultural  Chemical  Co 

Armour  Fertilucr  Works 

R.  Binder  Co 

E.  Burton 

Calumet  Fertilieer  Co 

Darling  &  Company 

Farmers  Fertiliier  Co 

Federal  Chemical  Co 

Fertile  Chemical  Co 

Gleaner  Clearing  Houae  Association 

Independent  Packers  Fertilizer  Co 

International  Agricultural  Corporation . . 

Jarecki  Chemical  Co 

Michigan  State  Grange 

National  Plant  Food  Co 

Natural  Guano  Co 

Nitrate  Agencies  Co 

Nu-Life  Fertiliier  Co 

Packers  Fertiliaer  Co 

Pulverised  Manure  Co 

Queen  City  Fertilicer  Co 

F.  S.  Royster  Guano  Co. 

Smith  Agricultiunl  Chemical  Co 

J.  L.  &  H.  Stadler  Rendering  A  Fert.  Co 

N.  Swarti 

Swift  A  Company 

United  Chemical  A  Organic  Products  Co 

Virginia-Carolina  Chemical  Co 

WoTcott  Packing  Co 

Wuichet  Fertilizer  Co 
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0 
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7 

22 
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9 
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0 

0 

0 

19 

2 

1 

47 

19 

15 

1 

37 

20 

24 

1 

20 
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A  Study  of  the  above  table  brings  out  the  following  interesting  points: 

1.  Eighty-nine  (89)  per  cent  of  all  samples  analyzed  were  equal 
to  the  guaranteed  value. 

2.  Seventy-three   (73)   per  cent  of  all  samples  analyzed  were  5 
per  cent  or  more  above  the  guaranteed  value. 

3.  Seven  (7)  per  cent  of  all  samples  analyzed  were  not  within  5 
per  cent  of  the  guaranteed  value. 

4.  Three  (3)  per  cent  of  all  samples  analyzed  were  not  within  10 
per  cent  of  the  guaranteed  value. 

SAMPLES   REQUIRING  SPECIAL  MENTION 

Sample  A-1788.  Armour's  Michigan  Special,  manufactured  by  Armour 
Fertilizer  Works,  Chicago,  Illinois.  This  sample  was  drawn  from  stock 
held  by  L.  R.  Glassford,  Capac.  It  was  found  to  be  below  guarantee 
in  potash.  Objection  was  raised  on  the  ground  that  a  mistake  in  sampling 
might  have  been  made.  Another  sample,  A-2464,  was  drawn  from  the 
same  shipment  and  the  analyses  of  the  two  samples  are  here  given  for 
comparison. 


Nitrogen 

Phosphoric  Acid 

Sample  No. 

Total 

Insoluble 

Available 

Potaoh 

A  1788 
A  2464 

0.94% 
0.98% 

10.60% 
10.12% 

1.16% 
0.97% 

9.34% 
9.15% 

0.58% 
0.75% 
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Sample  A-2023.  Farmers  Favorite,  manufactured  by  Darling  &  Company, 
Chicago,  Illinois.  The  sample  was  drawn  from  stock  held  by  Ileed  & 
Cheney,  Grand  Rapids.  The  analysis  was  so  different  from  the  guarantee 
it  was  evident  that  a  mistake  had  been  made  by  the  shipping  department 
of  tlie  company.  As  soon  as  the  matter  was  called  to  the  attention  of 
Darling  &  Company,  the  lot  was  returned  to  the  factory.  The  value  of 
the  fertilizer  delivered  was  practically  equal  to  that  guaranteed. 

Sample  A-2397,  Siaf-O-Lije,  manufactured  by  the  Federal  Chemical 
Company,  Louisville,  Kentucky.  The  sample  was  drawn  from  stock  held 
by  the  Sioux  City  Seed  Company,  Millington.  The  analysis  of  the  sample 
corresponds  to  the  ''Twenty-four  Phosphate"  fertilizer  manufactured  by 
the  same  company.  When  the  matter  was  called  to  the  attention  of  the 
company  they  admitted  that  a  mistake  must  have  been  made  by  the 
workman  in  filling  the  sacks  from  the  wrong  pile.  The  value  of  the  fer- 
tilizer delivered  was  greater  than  the  one  ordered. 

Sample  A-1902.  Penguin  Ammoniaied  Phosphate^  manufactured  by  F.  S. 
Royster  Guano  Company,  Baltimore,  Maryland.  The  sample  was  drawn 
from  stock  held  by  F.  B.  Bachelder,  Clarksville.  This  was  sold  as  a  2-l(M) 
formula,  but  our  analysis  showed  it  to  be  a  1-12-0  brand.  Objection  to 
the  sample  was  raised  by  the  fertilizer  company  and  a  second  sample, 
A-1980,  from  the  same  shipment  was  accordingly  taken.  The  analysis 
of  the  second  sample  agreed  closely  with  the  first  sample.  The  F.  S. 
Royster  Guano  Company  accepted  the  second  result  as  evidence  of  an 
error  on  their  part  and  promptlv  paid  Mr.  Bachelder  the  difference  between 
the  2-10-0  and  1-12-0  brands. 

Sample  A-2549.  High  Grade  Acid  Phosphate  16%,  manufactured  by 
F.  S.  Royster  Guano  Company.  Sample  was  drawn  at  the  request  of 
C.  H.  Barton,  Grand  Ledge,  who  stated  that  it  contained  stones  and  was 
the  cause  of  breaking  several  seed  drills.  Upon  investigation  it  was  found 
that  the  "stones"  were  untreated  rock  phosphate  that  had  spilled  over 
from  an  overhead  carrier  in  the  factory  and  owing  to  a  breakdown  this 
particular  lot  of  acid  phosphate  was  not  screened  before  being  bagged. 
After  making  an  investigation,  F.  S.  Royster  Guano  Company  paid  the 
damages  on  the  broken  drills  and  also  for  having  the  remaining  lot  of 
fertilizer  screened. 

LIME-FERTILE 

The  material  is  licensed  by  the  Fertile  Chemical  Co.,  Cleveland,  Ohio. 
The  only  guarantee  filed  with  the  application  is  for  3  00  per  cent  phosphoric 
acid. 

Three  samples  were  drawn  by  the  inspectors,  two  of  which  j\rere  found 
to  be  more  than  0.2  per  cent  below  guarantee.  The  samples  were  also 
found  to  contain  the  following  percentages  of  calcium  and  magnesium 
carbonates. 

Calcium  and 
Maffnosium 
Carbonates 

A  2573 86.48% 

A  2585 87.23% 

A  2G20 87.80% 

The  analytical  results  indicate  that  the  material  is  a  mixture  of  approxi- 
mately 90  per  cent  pulverized  limestone  and  10  per  cent  ground  raw  rock 
phosphate. 

It  is  claimed  by  the  manufacturers  that  "Lime-Fertile"  is  inoculated 
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with  "all-crop  nitrogen-fixing  bacteria."  AH  three  samples  were  referred 
to  the  Bacteriological  Department  for  examination  as  to  bacterial  content 
and  their  report  follows: 

'*Ashby-s  Nitrogen-poor  Agar  was  used  for  plating  the  samples  of  Time- 
Fertile'  with  the  following  results: 

A  2585 — Contained   roughly  an   average  of  510,500  bacteria   per 
gram,  only  1000  colonies  of  which  might  be  designated  as 
the  nitrogen-fixing  type. 
A  2573 — Contained  an  average  of  5,000  bacteria  per  gram,  none  of 

which  were  B.  radicicola. 
A  2620 — Contained   roughly   an  average  of  234,700  bacteria  per 
gram,  125,000  colonies  of  which  might  be  designated  as 
the  nitrogen-fixing  type. 
"Fertile  soils  contain,  instead  of  a  few  hundred  thousand,  many  million 
bacteria  per  gram,  from  one  to  several  hundred  thousand  per  gram  of  which 
are  organisms  of  the  nitrogen-fixing  type.     Data  compiled  in  our  own 
laboratory  show  that  poor  sandy  soils  having  from  one  to  five  million 
bacteria  per  gram  contain  from  23,000  to  424,000  bacteria  per  gram  of  the 
nitrogen-fixing  type. 

"This  shows  that  sample  A-2620  of  'Lime  Fertile'  contained  a  little  over 
half  as  many  organisms  of  the  nitrogen-fixing  type  as  did  the  most  fertile  of 
the  samples  of  poor  sandy  soil  analyzed,  while  sample  A-2585,  although  it 
had  a  comparatively  large  bacterial  count,  contained  but  very  few  colonies 
of  the  nitrogen-fixing  type,  while  sample  A-2o73  contained  none  at  all. 

"Thus  it  is  evident  that  none  of  those  samples  would  add  any  T;onsidcral»le 
numbers  of  bacteria  of  any  type,  especially  nitrogen-fixing  bacteria,  to  sjil." 
Several  misleading  statements  were  noted  on  the  packages  of  "Lime- 
Fertile"  and  also  in  an  advertising  circular  put  out  by  the  company.  One 
of  the  most  glaring  statements  is  the  following,  taken  from  page  4  of  the 
circular:  "What  it  does.  Lime-Fertile  does  the  work  of  a  complete 
fertilizer  plus  liming.  Two  hundred  pounds  of  Lime  Fertile  can  bp  used 
instead  of  two  hundred  pounds  of  ordinary  commercial  fertilizer  plus  one 
ton  of  lime  or  two  tons  of  ground  limestone." 

The  only  comment  that  is  necessary  is  a  comparison  of  the  amounts  of 
plant-food  and  lime  furnished  in  the  two  cases. 


200  lbs.  IJme-FertUe  contains 


Niiroisen      UDUv^atlable        Potash  Lime 

l*iU»  Carbonates 


0 


Gibs. 


0 


180  lbs. 


200  lbs.  Commercial  Fertilizer 
and  2  ions  Limestone  contaiu 


Nitrogen 


Available 

p,o. 


Potash 


l.ime* 
Carbonat<*8 


2  lbs. 


lU  lbs. 


4  lbs. 


3720  lbs. 


^Assuming  the  limestone  to  contain  93  per  cent  calcium  and  magnesium  carbonates. 

Many  other  misleading  statements  were  brought  to  the  attention  of  the 
manufacturers. 

Court  Case 

During  the  past  year  the  first  court  case  under  the  fertilizer  law  was 
successfully  terminated.  In  the  early  part  of  May  this  office  was  notified  of 
a  product  purporting  to  be  a  commercial  fertilizer  which  was  being  sold 
throughout  Xapeer  county.  An  investigation  was  immediately  siartt^d 
which  disclosed  that  one,  Richard  Stafford  of  North  Branch,  Michigan, 
purchased  a  carload  of  pulverized  limestone  from  the  Solvay  Process  Co.  of 
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Detroit.  This  was  packed  in  100  pound  paper  sacks  and  was  plainly 
marked  as  pulverized  limestone.  The  cost  of  the  limestone  was  $4.17  per 
ton  laid  down  at  North  Branch.  Mr.  Stafford  called  it  a  "government 
fertilizer"  and  sold  it  for  $12.00  per  ton,  claiming  it  to  be  a  lime  and  phos- 
phate mixture. 

An  inspector  from  this  office  accompanied  by  Mr.  L.  T.  Bishop,  coxinty 
agricultural  agent  of  Lapeer  county,  called  upon  several  men  who  had 
purchased  portions  of  the  shipment  and  drew  an  oflScial  sample. 

After  a  chemical  analysis  proved  it  to  be  nothing  but  pulverized  limestone 
the  evidence  was  laid  before  the  prosecuting  attorney  of  Lapeer  county. 
On  June  21,  1918,  a  hearing  was  granted  Mr.  Stafford  in  the  Justice  court 
when  he  plead  guilty  to  the  charge.  He  was  bound  over  to  the  Circuit 
court  for  sentence  and  on  June  27  was  fined  $200  and  costs. 

In  justice  to  the  Solvay  Process  Co.,  Detroit,  Michigan,  we  wish  to  say 
they  were  in  no  way  involved  in  the  case. 

m 

Fertilizer  Prices 

The  rise  of  commercial  fertilizer  prices  during  the  past  two  or  three  yeare 
has  put  every  consumer  on  his  mettle  to  keep  the  cost  of  fertilizing  down  as 
low  as  possible.  One  means  has  been  the  curtailment,  and  in  some  cases, 
the  abandonment  of  the  use  of  potash,  especially  on  the  heavier  soils  and 
in  connection  with  crops  that  are  not  heavy  potash  feeders.  The  increased 
use  of  acid  phosphate  is  undoubtedly  due,  in  part,  to  this  same  efifort  to 
reduce  the  ever  rising  costs. 

The  temptation  to  buy  low  grade  goods  which  sell  at  a  lower  price  per 
ton  is  strong,  even  under  normal  conditions  but  in  these  abnormal  times 
the  tendency  toward  the  lower  grade  fertilizers  has  seemed  to  be  greater 
than  ever.  That  this  practice  is  unwise  is  shown  in  the  following  discussion 
of  unit  costs  of  the  different  forms  of  plant-food. 

The  "unit"  method  of  computing  values  is  commonly  used  in  the  fertilizer 
trade  and  the  reader  should  get  the  meaning  of  the  term  and  its  application 
clearly  in  mind.  One  unit  of  plant-food  is  understood  to  mean  one  per 
cent  on  the  basis  of  the  ton  and  hence  represents  20  pounds;  thus,  if  a 
fertilizer  contains  one  per  cent  of  nitrogen  it  is  said  to  carry  one  unit  of 
nitrogen,  if  two  per  cent  then  there  are  two  units  of  nitrogen  in  the  ton  and 
similarly  for  the  other  plant-foods.  A  fertilizer,  then,  analyzing  1%  nitro- 
gen, 8%  phospheric  acid  and  1%  potash  carries  one)  eight  and  one  units  of 
the  plant-foods  in  the  order  named.  Knowing  the  ton  price  of  a  fertilizer 
containing  but  one  of  the  plant-foods,  as  for  instance  an  acid  phosphate,  the 
unit  price  of  the  particular  food  element  is  determined  by  dividing  the  ton 
price  by  the  number  representing  the  percentage. 

During  the  past  year  five  different  grades  of  acid  phosphate  were  sold 
in  the  State.  Of  the  18  per  cent  and  20  per  cent  grades  only  one  or  two 
samples  were  collected  and  consequently  are  not  included  in  the  discussion. 
Several  samples  of  other  grades  were  found  and  the  average  selling  price 
and  unit  cost  of  phosphoric  acid  in  each  is  shown  in  the  f olio wing^ table: 


Unit  Cost  of  Phosphoric  Acid 

Grade 

Average 
Retail  Price 

Unit  Cost  of^ 
Phosphorio  Acid 

10% 

$23.13 
26.68 
26.61 

S2.31 

14% 

1.83 

16% 

1.66 
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It  is  readily  seen  that  as  the  grade  or  percentage  of  available  phosphoric 
acid  increases  the  cost  per  unit  of  plant-food  decreases. 

Assuming  that  $1.66  represents  the  average  unit  cost,  to  the  consumer, 
of  available  phosphoric  acid  in  16%  acid  phosphate  during  the  past  year, 
we  can  now  determine  the  cost  per  unit  of  ammonia  in  the  various  graders 
of  ammoniated  phosphate.  This  is  done  by  multiplying  the  number  i)f 
units  of  phosphoric  aci^  by  the  price  per  unit.  This  result  is  then  sub- 
tracted from  the  price  per  ton  which  gives  the  cost  of  the  total  amount  of 
ammonia.  If  now  we  divide  this  by  the  number  of  units  of  ammonia,  we 
obtain  the  cost  of  ammonia  per  unit  in  that  particular  lot  of  fertilizer. 
As  an  example  let  us  assume  a  1-12-0  fertilizer  selling  at  $34.12  per  ton. 
Multiply  the  number  of  units  of  phosphoric  acid  by  the  price  per  unit 
(12  X  $1.66  =  $19.92)  which  represents  the  value  of  the  available  phosphoric 
acid.  Now  subtract  this  result  from  the  selling  price  ($34.12  — $19.92  = 
$14.20)  and  the  result  will  be  the  cost  of  one  unit  of  ammonia.  The  cost 
per  unit  of  nitrogen  is  determined  by  dividing  the  unit  cost  of  ammonia  by 
the  factor  0.82  ($14.20-^0.82  =  $17.32). 

The  unit  cost  of  ammonia  in  the  various  grades  of  ammoniated  phosphate 
sold  in  the  State  during  the  past  year  is  shown  in  the  following  table: 


Formula 

Average 
HetaU 
Price 

per  ton 

Cost  of 

Phosphoric 

Acid  at  fl.66 

per  unit 

^Cost  of 

Ammonia 
per  unit 

Cost  of 
Nitrogen 
per  unit 

1-12-0 

$28.36 
30.91 
32.75 
35.92 
38.64 

$19.92 
16.60 
19.92 
13.28 
19.92 

$16.88 

14.31 

12.83 

12.64 

9.96 

$20.59 

1-10-0 

17.45 

1-12-0 

15.58 

2-  8-0 

15.41 

2-12-0 

12.15 

Some  objection  might  be  raised  to  this  method  of  arriving  at  the  unit 
cost  of  ammonia,  especially  in  using  the  lowest  phosphoric  acid  unit  value 
for  determining  the  cost  of  the  phosphoric  acid  in  the  mixtures.  However, 
the  cost  of  manufacturing  any  of  the  various  grades  of  ammoniated  phos- 
phate, exclusive  of  materials,  should  not  be  much  greater  than  the  cost  of 
making  16%  acid  phosphate  for  the  process  is  practically  the  same,  except 
that  in  making  ammoniated  phosphate  the  ammonia-bearing  material  is 
mixed  with  the  rock  phosphate  before  the  sulfuric  acid  is  added.  Whatever 
extra  overhead  expense  is  incurred  therefor  should  rightly  be  charged  up 
to  the  ammonia.  On  the  other  hand  if  the  ammonia-phosphate  mixture  is 
made  by  adding  an  ammoniate  to  a  ready-made  acid  phosphate  by  the 
dry-mix  process  then  it  would  be  necessary  to  use  a  16%  phosphate  in  most 
cases  and  the  extra  cost  of  the  mixture  over  and  above  the  same  amount  of 
16%  acid  phosphate  should  be  charged  to  the  ammonia.  Furthermore, 
it  is  not  our  purpose  to  attempt  to  show  actual  values  but  to  demonstrate 
the  difference  in  cost  of  the  plant-food  to  the  farmer  between  the  low  and 
high  grade  fertilizers.  In  the  case  of  the  ammoniated  phosphates  sold  in 
the  State  during  the  year  the  difference  between  the  cost  of  the  ammonia 
in  the  ^-12-0  and  the  2-12-0  formulas  is  very  marked  and  a  glance  at  the 
above  table  should  deter  any  thoughtful  person  from  purchasing  the  lower 
grade  fertilizers.  We  are  not  in  any  way  criticising  the  manufacturers' 
prices  on  the  lower  grade  formulas  since,  for  aught  we  know,  the  retail 
prices  that  prevailed  last  year  on  these  formulas  may  be  as  low  as  it  would 
be  possible  to  make  them  and  provide  a  fair  profit  to  the  manufacturers. 
However,  we  do  know  that  those  farmers  who  purchased  the  lower  grade 
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formulas  paid  a  much  higher  cost  per  unit  of  plant-food  than  did  those  who 
bought  the  higher  grade  goods. 

In  arriving  at  the  unit  cost  of  the  potash  we  have  followed  the  same 
method  as  used  in  determining  the  unit  cost  of  ammonia  except  that  we 
used  the  phosphate-potash  mixtures.  There  was  a  much  smaller  amount 
of  these  mixtures  sold  in  Michigan  during  1918  than  of  the  ammoniated 
phosphates  but  the  number  of  samples  obtained  were  probably  just  as  large 
in  proportion  to  the  amount  sold  so  that  the  average  retail  prices  should  be 
as  representative  as  in  the  case  of  the  ammoniated  phosphates. 


Grade 

Average 
Retail 
Price 

Co«t  of 

Phosphoric 

Acid  at  $1.66 

per  unit 

Coet  of 

Potash 

per  unit 

0-10-1 

S30  83 
30.9* 
36.00 

$16.60 
19.92 
19.92 

$14.23 

0-12-1 

11.02 

0-12-2 

8.(H 

Here,  also,  we  find  that  in  the  higher  grade  or  higher  analysis  mixtures  the 
cost  per  unit  of  potash  is  considerably  lower  than  in  the  lower  grade  goods. 

Now,  if  we  use  the  lowest  unit  values  for  ammonia,  phosphoric  acid  and 
potash  that  have  been  obtained  in  the  various  cases  (ammonia  $9.96, 
phosphoric  acid  $1.66,  potash  $8.04)  and  compute  the  value  of  the  various 
complete  fertilizers  we  obtain  some  very  interesting  data. 


Formula 

Computed 

Value 

per  ton 

Averase 

Retail  Price 

per  ton 

1  -  8  -5 

$03.44 
55.92 
54.26 
49.28 
41  24 
39.32 
37.92 
30  64 
32.91 
31.28 
26.30 
29.62 
29.62 
28.09 

$60.00 

2  -12  -2 

54.00 

21-  8-2 

49.00 

2  -  8  -2 

46.00 

2  -  8  -1 

40.29 

1  -  8  -2 ; 

40.04 

1  -12  -1 

39.01 

1  -10  -* 

35.92 

1  -  9  -1 

35.73 

1-8-1 

35.59 

1  -  8  -1 

36  50* 

1  -10  -1 

33.07 

1  -  7  -1 

33.86 

i  -UJ-i 

32.10 

*FaU  prieea  only, 

A  study  of  the  above  table  shows,  first,  that  the  average  retail  price  of 
the  higher  grade  formulas  was  lower,  in  every  case,  than  the  computed 
value,  and  second,  the  average  retail  price  of  the  lower  grade  formulas 
(those  that  contain  one  per  cent  or  less  of  ammonia  with  a  correspondingly 
low  percentage  of  potash)  is  higher  than  the  computed  value.  The  difference 
varies  from  $1.09  in  the  1-12-1  formula  to  $10.20  in  the  ^-8-1  formula. 
The  average  difference  is  considerable  and  it  is  evident  that  in  buying  these 
low  grade  formulas  the  farmer  pays  the  fertilizer  companies  for  a  service 
that  is  of  no  value.  This  service  may  be-^ accounted  for  by  the  filler  that 
would  be  required  to  dilute  the  higher  grades  or  to  the  cost  of  handling  a 
larger  amount  of  low  grade  ammoniate  or  potash  material.  Furthermore 
in  the  lower  grade  fertilizer  the  overhead  expense,  or  cost  of  manufacture 
exclusive  of  materials,  freight,  etc.,  constitutes  a  larger  percentage  of  the 
selling  price  than  in  the  higher  grade  fertilizers,  all  of  which  accounts  for 
the  higher  unit  cost  of  the  plant-food. 

Once  more  we  wish  to  call  attention  to  the  fact  that  the  computed  values 
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given  in  this  table  do  not  necessarily  represent  the  true  market  values  but 
in  comparison  with  the  retail  prices  they  demonstrate  that  the  low  grade 
fertilizers  are  the  most  expensive.  Also  we  make  no  recommendation  as 
to  the  type  of  fertilizer  one  should  use,  this  depends  upon  many  fa(  tors 
which  cannot  be  discussed  here  but  having  determined  upon  the  type  of 
fertilizer,  be  it  acid  phosphate  or  a  complete  fertilizer,  the  foregoing  e!ata 
demonstrate  the  advisability  of  buying  the  higher  grade  formulas.  Further- 
more the  analytical  results  published  in  the  following  pages  show  that  the 
higher  grade  complete  fertilizers,  as  a  general  rule,  carry  a  better  quality 
of  ammoniate  or,  in  other  words,  the  nitrogen  in  the  higher  grade  complete 
fertilizers  would,  in  general,  be  more  readily  available  than  the  nitrogen  of 
the  low  grade  fertilizers. 

In  connection  with  the  foregoing  discussion  it  is  interesting  to  note  that 
a  movement  is  on  foot  among  the  manufacturers  to  reduce  the  number  of 
fertilizer  brands  and  eliminate  all  those  with  less  than  14  per  cent  of  available 
plant-food. 
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Bome  Belda  do  not  produce  sadsttctorir  yield*  ot  wfaeat  unleu  treated  with  phosphorue.  On  the 
right  wheat  growInK  on  eoil  treated  wltb  200  pounds  per  acre  ot  acid  phoapbale,  on  the  left  no 
pbospbate. 
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SOME   INFORMATION  AND   SUGGESTIONS  CONCERNING  THE 

USE  OF  PHOSPHORUS. 

IJITBODUCTION. 

Phosphorus  is  known  to  have  been  nsed  in  Europe  as  early  as  1653 
for  soil  improvement.  In  this  country  its  benefits  were  early  recognized 
and  the  amount  applied  to  the  soil  has  steadily  increased  until  it  is 
made  use  of  with  safe  margins  of  profit  in  all  the  older  agricultural 
regions.  Moreover,  it  has  been  found  to  be  profitable  on  some  of  the  more 
recently  developed  lands.  Of  course,  there  are  several  explanations  for 
its  wide  popularity. 

This  report  discusses  terms  used,  forms  in  which  phosphorus  may  be 
purchased;  its  effect  on  crop  growth  and  on  the  soil;  the  time,  manner 
and  amount  to  apply;  removal  of  phosphorus  from  Michigan  farms; 
the  amount  of  commercial  phosphate  required  to  make  good  this  loss; 
soil  composition;  and  some  results  obtained  from  the  judicious  use  of 
phosphorus. 

Terms  Used.  It  is  rather  unfortunate,  since  it  confuses  some,  that 
several  terms  are  used  in  referring  .to  this  valuable  element  of 
plant-food.  These  are  used  somewhat  loosely,  but  strictly  speaking 
they  convey  a  definite  meaning  to  the  chemist  or  to  those  who  have  some 
knowledge  of  chemistry.  It  is  sometimes  spoken  of  as  phosphorus,  as 
phosphoric  acid,  and  as  phosphate. 

When  it  is  stated,  for  example,  that  a  substance  contains  4.4  per  cent 
of  phosphorus  it  means  the  same  thing  as  when  it  is  said  that  it  con- 
tains 10  per  cent  phosphoric  acid.  Thus,  in  order  to  express  the  phos- 
phorus content  of  a  substance  as  an  equivalent  amount  of  phosphoric  acid 
it  must  be  multiplied  by  2.3  and  in  order  to  express  the  phosphoric  acid 
content  of  a  substance  as  an  equivalent  amount  of  phosphorus  it  must  be 
multiplied  by  .44.  Many  farmers  use  the  term  phosphate  in  a  very  general 
or  broad  sense,  all  kinds  of  fertilizers,  those  containing  only  phosphorus 
as  well  as  mixed  goods,  being  spoken  of  as  phosphates.  The  term  phos- 
phate as  used  in  this  report  refers  to  one  or  all  of  the  three  carriers 
spoken  of  below. 

Carriers  of  Phosphorus,  There  are  three  phosphates  or  carriers  of 
phosphorus,  aside  from  mixed  goods,  which  are  worthy  of  mention  so 
far  as  Michigan  agriculture  is  concerned,  namely:  raw  rock  phosphate, 
bone  meal,  and  acid  phosphate. 

Raw  rock  phosphate  or  "floats"  is  found  in  natural  deposits  and  has 
been  extensively  mined  in  South  Carolina,  Florida  and  Tennessee.  Other 
deposits  are  also  known  to  exist  in  Alabama,  North  Carolina,  Nevada, 
Pennsylvania^  Arkansas,  Idaho,  Wyoming,  Utah    and    Montana.     The 
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;)hosi)hori)H  occurriug  in  this  carrier  is  slow  acting  when  applied  to  the 
soil  and  consequently  it  should  be  adiied  in  large  quantities. 

Finely  ground  bone  or  bone  meal  iB  obtained  from  packing  and  other 
slaughter  houses  and  is  souiewhat  more  active  in  its  effect  on  the  crops 
than  raw  rock  phosphate  and  therefore  the  applications  consist  of  sotue- 
what  smaller  amounts. 

Acid  phosphate,  the  most  extensively  used  iu  Michigan,  is  derived 
chiefly  fi-oni  raw  rock  phosphate  and  is  manufactured  by  adding  about 
one  ton  of  strong  sutphuric  acid  to  one  ton  of  the  floats.  As  a  result 
of  this  mixture  the  acid  is  neutralized  and  the  phosphorus  is  converted 
into  a  much  more  active  or  available  condition.  Bone  meal  may  be  treat- 
e<l  in  a  similar  manner.  The  product  obtained  is  commonly  spoken  of  as 
acidulated  bone,  or  soluble  bone  and  tiie  phosphorus  exists  in  the  same 
form  as  it  does  when  floats  are  treated  with  the  acid. 


1  llmtil  uundy  anil.  I 


l-jfffvt  of  I'boHphoniM  mi  CriijiK.  An  a]iplication  of  phosphorus  in  suit- 
able quantities  to  soils  dclicient  in  this  )ilant-food  elemeut  proves  to  be 
beuellcial  in  several  n-sjiects.  It  is  known  to  increase  tremendously  the 
i-oot  pi-odiiction  of  plants,  causing  tliem  to  strike  more  deeply  into  the 
soil  as  welt  as  to  be  more  numerous  in  the  surface  soil.    This  has  been 
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re(x»rted  to  be  of  value  dnriug  i>erio(ia  of  drouth,  enabling  the  plant  to 
draw  upon  larger  areas  of  Koil  for  water  auil  elemeiitK  of  plant-food.  It 
results  in  gi-eater  leaf  and  steui  development,  and  aids  materially  in 
grain  or  see<i  formation  and  spewls  np  the  maturity  or  shortens  the  length 
of  the  growing  season.  It  may  also  raise  the  feeding  value  of  the  crops 
prodncetl.  It  is  maintained  by  agricultural  writers  that  tbe  most 
nutritious  pastures  in  England  and  the  best  dairj'  pastures  in  France  are 
those  richest  in  phosphorus. 


Figure  2. — Tlie  rool  development  of  plants  i 
RTOwn  in  untreateil  unit.  No.  2  wheal  p 
\n  Boll  treated  with  nclil  phonphate. 


Effect  of  Phoxphoriis  C<irru'rs  on  i^nili*.  I'hospbate  fertilizers  do  not 
injure  the  soil.  8onie  farmers  are  reluctiiut  to  use  these  tarrierw  of 
phosphorus  because  of  the  inipi'ession  that  they  may  prove  valuable 
for  a  time  ami  later  lose  their  eflioiency    leaving    the   soil    in    a     less 
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prodnctiye  statethan  formerly,  markedly  iacreaaing  the  need  for  lime, 
decreasing  or  "burning  out"  the  organic  matter  and  injuring  the  tilth  of 
the  soil.  These  are  misconceptions  as  long  and  carefully  conducted  field 
tests,  notably  at  the  Rothamsted  Agricultural  Experiment  Station,  Eng- 
land, and  at  the  Pennsylvania,  Massachusetts,  Ohio  and  Illinois  Experi- 
ment Stations,  have  shown  conclusively  that  the  continued  use  of 
phosphorus  on  the  land  is  a  safe,  sane  and  business  like  operation  as 
measured  by  the  increase  in  yield  of  the  crops  grown  and  the  effect  upon 
the  BoiL  The  lime  content  of  the  soil  is  not  markedly  changed  by  the 
use  of  either  acid  phosphate  or  bone  meal.  Inasmuch  as  raw  rock 
phosphate  or  "floats"  sometimes  contains  appreciable  quantities  of  car- 


Figure  3— Wheal  feaporwlB  to  phosphoruB.  On  the  right  [yl^l(■ill  heads  of  wheat  (rrown  on  un- 
treated Bolt,  on  tbe  lelt  heads  of  wheat  grown  on  the  same  Boil  treated  with  200  pounds  of 
acid  pbospbate. 

bonate  of  lime,  its  use  results  in  a  lessening  of  the  so-called  acid  or 
sour  condition.  Our  iuve-stigatious  on  the  Kolubility  of  soils  that  have 
been  treated  with  certain  phaR)ihato»  indicate  that  their  presence 
decreases  the  rate  of  solubility  of  some  of  the  mineral  constituents  and 
thus  reduces  the  losses  due  to  leaching. 

Now  with  respect  to  the  effect  upon  the  tilth  of  the  soil  it  Is  doubtless 
true  that  as  a  result  of  their  application  there  is  a  tendency  toward  an 
improvement  of  the  soil  on  account  of  the  increjise  of  the  vegetable  matter, 
if  care  is  taken  to  conserve  it.  Of  course,  if  rotation  of  crops  and  proper 
tillage  are  not  practiced  and  the  manure  and  crop  residues  not  returned 
to  the  land  the  tilth  of  the  fine  textured  soils  will  be  impaired  but  not 
necessarily  to  greater  extent  with  the  fertilizer  than  without  it 
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Amount  to  Apply.  The  amount  of  phosphate  fertilizer  to  apply  to  the 
soil  depends  upon  the  carrier  and  the  kind  of  crops  grown  and  the  nature 
of  the  soil.  The  law  of  diminishing  returns  should  always  be  considered, 
that  is  to  say  a  small  application  of  a  phosphate  fertilizer  results  in  a 
greater  percentage  of  increase  of  crop  than  does  a  larger  one.  This 
means,  of  course,  that  there  is  a  limit  to  the  profitable  use  of  them,  inas- 
much as  the  cost  of  the  fertilizer  rises  in  direct  proportion  to  the  amount 
used ;  the  rate  of  increase  in  the  yield  does  not  do,  so  after  a  certain  point 
is  reached  and,  finally  the  value  of  the  product  becomes  less  than  the  cost 
of  the  fertilizer.  Naturally  those  who  cannot  afford  to  take  chances  on 
the  weather,  fluctuation  in  prices,  and  other  conditions  should  be  some- 
what more  conservative  in  their  use  than  others.  The  law  of  diminishing 
returns  with  respect  to  the  use  of  fertilizers  is  illustrated  in  figure  4. 
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Figure  4. — The  law  of  diminishing  returns  should  be  considered  in  using  fertilizers.     The  greatest 
returns  on  the  investment  may  not  be  obtained  from  very  large  applications. 


Where  rock  phosphate,  the  slow  acting  form,  is  utilized  as  a  source 
of  phosphorus,  the  applications  range  in  amount  from  1000  to  2000 
pounds  per  acre,  the  slow  availability  being  made  up  for  in  quantity. 
It  is  generally  agreed  that  this  material  is  most  effective  when  applied 
to  the  soil  along  with  barnyard  manure,  green  manures,  or  crop  residues. 
If  the  soil  is  low  in  organic  matter  the  larger  applications  are  usually 
advisable. 

Bone  meal,  being  somewhat  more  active  than  the  floats,  is  used  in 
smaller  quantities.  Where  it  is  applied  to  the  soil  to  increase  the  yield 
of  small  grains  and  grasses,  300  to  600  pound  applications  per  acre  are 
made  and  J.000  or  more  pounds  for  the  larger  cash  crops.  This  form  is 
not  extensively  used  in  Michigan. 

The  active  form  or  acid  phosphate  is  applied  to  the  small  grains  and 
grasses  in  amounts  ranging  from  80  to  300  pounds  per  acre,  the  average 
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being  ahout  2<H)  pounds;  for  potatoes.  beet«  aud  toiimtoes,  300  to  500 
pounds  are  usually  rotisidered  ample  while  somewhat  larger  amoiiuls  are 
sometimes  utilized  for  the  production  of  cabbage,  onions  and  celery. 
It  is  generally  considered  to  be  inadvisable  to  mix  acid  phosphate  with 
either  caustic  lime  or  wood  ashes  and  if  mixed  with  nitrate  of  soda  the 
mixture  should  i:»e  applied  immediately. 

Where  to  Apply.  It  is  usually  advisable  to  fertilize  the  i-otatiou. 
Phosphates  aie  fixed  or  held  by  the  soil  until  utilizetl  by  growing  plants, 
although  when  acid  phosphate  is  applied  to  light  Nands  it  may  be  washed 
downwani  to  some  extent.  This  means  that  crops  following  in  the  rota- 
tion are  benefite<i  by  phosphorus  left  by  previons  crops.  It  is  generally 
considered  that  about  two-thirds  the  cost  of  the  application  of  acid  phos- 
phate should  be  charge<l  to  the  first  crop  and  the  remainder  to  those  that 
follow  in  the  rotation.  In  case  of  the  floats  these  figures  do  not  apptr 
and  it  is  usually  the  practice  to  add  them  to  the  clover  or  other  sod  before 
plowing  and  rejieat  tlie  application  in  fnmi  four  to  six  years,  degiending 
uiMjn  the  size  of  the  application  and  the  crops  grown.  It  is  advisable  to 
apply  the  bone  meal  or  acid  phosphate  to  the  grain  crops  in  the  rotation 
as  illustrated  l)y  figures  6  and  7.     In  several  sections  it  is  becoming  more 


per  ncre  were  ap|i1iwl  to  mrn  before  the  oals.     On  the  rlxhl  2000  pounds  ' 
iise  Ihe  rcM-k  phosphate  frcrly, 

and  more  difficult  to  obtain  suitable  stands  of  clover  with  small  grains, 
as  a  result  proper  rotation  of  crojis  becomes  diflicnlt.  It  is  doubtless 
true  that  the  lack  of  both  lime  ami  phosphorus  in  the  soil  accounts  in  a 
large  measure  for  this  undesirable  condition  ami  judicious  applications 
of  these  result  favorably  as  illustrated  by  figui-e  S. 

Hmr  If)  Appli/.  There  are  several  methods  of  applying  these  fertilizers. 
Raw  rock  phosjdiate  is  applied  by  means  of  a  lime  and  phosphate  dis- 
tributor, fertilizer  drill,  or  with  the  manure  spreader  when  the  manure 
is  applied  to  the  soil.  Bone  meal  may  be  broadcasted  and  incorporatwl 
with  the  soil  when  the  seed  bed  is  prepared,  distriliuted  by  means  of  a 
fertilizer  distributor  or  attachment  to  the  grain  drill. 
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Acid  phosphate  is  sometimes  applied  in  the  hill  for  corn  or  potatoes; 
that  is  where  small  applications  are  made.  This  is  not  generally  advis- 
able inasmuch  as  the  crops  that  follow  do  not  receive  much  benefit  from 
the  residues.  Some  broadcast  it  by  hand  after  the  land  is  plowe<l  and 
work  it  into  the  soil  when  the  seed  bed  is  being  prepared.  The  majority- 
of  farmers,  however,  apply  it  by  means  of  the  fertilizer  drill  or  attach- 
ment on  the  grain  drill.  In  some  cases  it  is  sprinkled  over  manure  in  the 
spreader  and  applied  along  with  it. 

The  fact  should  not  be  overlooked  that  the  efficiency  of  these  fertilizers 
is  dependent  upon  their  tlwrough  incorporation  with  the  surface  layer 
of  soil. 

The  reinforcement  of  farm  manure  with  phosphorus  is  sound  practice. 
Farm  manure  in  comparison  with  commercial  fertilizers  is  unbalanceil. 
It  may  be  cited  for  example  that  a  2-8-2  fertilizer  mixture  or  one  con- 
taining two  per  cent  of  ammonia,  eight  per  cent  phosphoric  acid  and  two 
per  cent  potash  is  widely  used.  Ordinarily  mixed  farm  yard  manure 
contains  about  .5  per  cent  nitrogen,  .25  per  cent  phosphoric  acid  and  M 
per  cent  potash,  thus  being  deficient  in  phosphoric  acid.  By  supple- 
menting the  manure  with  phosphorus  smaller  applications  of  manure 
may  be  made  with  better  results. 


Phosphoric     Acid 
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dmounfs     of     nitrogen,    phosphoric   acid,     and   pofds/? 
in   d    Z't'Z     commercial    fertilizer. 


Figure  11. 
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The  Phosphorus  Balance  of  Michigan  Soils.  The  amount  of  phos- 
phorus lost  anuually  from  Michigan's  soils  is  of  great  concern  to  the 
commonwealth.  The  figures  in  table  I  show  as  nearly  as  can  be  estimated 
the  quantity  of  this  element  of  plant-food  removed  by  the  staple  crops 
and  pastures,  but  not  including  fruit,  mint,  chicory,  or  vegetables  such 


-^ » *  '  » 


^■i»'«<,    »-   *    <    '^'"yl/ 


l^i  frozen 
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Rctdtive       demounts     of      nitrog'cn.       phosphoric  dcic/     dnc/     pot^sk 

f^rm     manure 
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as  the  onion,  cucumber,  cabbage  and  others,  and  in  addition  the  amount 
of  phosphorus  returned  to  the  soil  in  farm  manures  and  commercial 
fertilizers.  The  fertilizers  are 'considered  to  carry  10  per  cent  phosphoric 
acid. 

TABLE  I.— PHOSPHORUS  BALANCE  OF  MICHIGAN  SOILS. 


Phosphorus  removed  from  the  soil 

Phosphorus  returned  in  farm  manures 

Phosphorus  ret!irned  in  commercial  fertilizer 

Total  phosphorus  returned  to  soil 

Phosphorus  lost  from  the  soil 


Pounds 
annually. 


77,999.678 
46.304,763 
8,732,000 
55,036.763 
22.962.915 


These  figures  reveal  rather  striking  conditions.  There  are  being  lost 
annually  about  22,900,000  pounds  of  phosphorus  from  our  soils.  It  is 
true  that  as  yet  we  are  not  ready  to  ignore  the  phosphorus  content  of 
many  of  the  soils,  that  is  supply  it  in  sufficient  quantities  to  meet  the 
requirement  of  the  crops  grown.  Yet  we  are  approaching  this  situation 
and  in  case  of  many  fields  it  se^nis  to  have  been  reached,  and  to  these 
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phosphorus  should  be  added  in  excess  of  the  amount  removed  by  the 
crops  produced.  There  are  soils  now  practically  sterile  which  within 
the  memory  of  the  older  inhabitants  produced  abundant  yields  of  crops. 
Assuredly  this  condition  is  not  due  wholly  to  the  depletion  of  available 
phosphorus,  but  that  it  is  an  important  factor  is  evidenced  by  the  bene- 
ficial results  received  by  many  farmers  who  have  made  use  of  phosphatic 
fertilizers. 


of    phosphorus 
^emoYOc(  dnnualfy 
from  Alic/iiVdn 


Figure  13. — If  Michigan  eoile  are  to  continue  to  be  productive  or  are  to  be  increased  in  productivity 

the  use  of  phosphorus  must  become  general. 


The  phosphorus  situation  on  a  given  farm  is  governed  largely  by  the 
system  of  farming  followed,  the  amount  of  feed  purchased  and  the  care 
of  the  manure  produced.  In  the  light  of  our  present  day  knowledge  the 
conditions  with  respect  to  this  element  of  plant-food  on  a  dairy  farm  is 
about  as  given  in  tabl^  3. 
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TABLE  2.— THE  PHOSPHORUS  BALANCE  ON  A  DAIRY  FARM  WHICH  CARRIES  20  COWS 

10  CATTLE.  20  HOGS  AND  5  HORSES. 


• 

Phos- 
phorus 
content 
pounds. 

Consumed  by  stock 

Sold  from  farm 

Returned  to  soil 

Crops  produced 

Produce 

Phos- 
phorus 
content 
pounds. 

Produce 

Phos- 
phorus 
content 
pounds. 

Produce 

Phos- 
phorus 
content 
pounds. 

Hay  10  acres,  20  T 

88.0 

64.0 
32.0 

100.0 

130.2 
52.8 

54.4 
10.0 

64.0 
20.8 

210.0 

20  T. 

250  bu. 
7.6  T. 

100  T. 

800  bu. 
Fed  6.5  T. 
Bedding 
17.5 

340  bu. 

88.0 

40.0 
20.0 

100.0 

02.8 
11.4 

Corn  10  acres: 

Grain,  400  bu 



110  bu. 

24.0 

• 

Stover,  12  T 

4.5 

12.6 

Com  10  acren: 

Silage,  100  T 

Oats  20  acres: 

Grain,  1,200  bu 

400  bu. 
6T. 

46.4 
10.56 

■ 

Straw,  30  T 

17.5 

30.84 

Barley  10  acrea: 

Grain,  340  bu 

54.4 

Straw,  11  T 

11  T. 
200  bu. 

19.03 
64.0 

• 

Beans  10  acres: 

Grain.  200  bu 

Straw,  8  T 

8T. 

20.8 

Pasture,  30  acres 

210.0 

" 

Purchased : 

Bran  7.5  T 

7.5  T. 

192.0 

Total  phosphorus .... 

844.2 

809.1 

163.99 

63.64 

Lo6S  in  process  of  digestion  and  handling  of  ma- 
Qure,  40  per  cent 


326.6 
482.5 


phosphorus  returned  to  soil  in     482.5 
manure. 


Total  phosphorus  returned  to  soil    546 .  14 
Total  phosphorus  lost  from  farm.  298.06  lbs. 
Pounds  of  16  per  cent  acid  phosphate  needed  to  make  good  the  loss,  4.270. 

It  is  to  be  noted  if  one  purchases  7.5  tons  of  bran,  feeds  it  and  con- 
siders that  40  per  cent  of  the  phosphorus  does  not  return  to  the  soil  due 
to  its  retention  by  the  animals  and  losses  from  the  manure,  there  is  a 
deficit  of  298.06  pounds  of  phosphorus  on  a  100-acre  dairy  farm,  the 
conditions  being  as  outlined.  There  are  required  4270  pounds  of  16% 
acid  phosphate  to  replace  the  annual  loss. 

The  situation  is  different  on  a  farm  where  less  stock  is  fed,  less  feed 
purchased  and  much  of  the  crops  produced  is  sold.  Under  the  con- 
ditions outlined  there  are  required  annually  6830  pounds  of  16  per  cent 
acid  phosphate  to  meet  the  losses  entailed  on  a  90-acre  farm. 

The  writers  are  indebted  to  Professors  Brown  and  Edwards  of  the  Animal  Husbandry  Department 
and  Professor  Rldell  of  the  Dairy  Department  for  data  regarding  the  weight,  feeding  and  care  of  ani- 
mals, used  in  compiling  tables  2  and  3. 
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TABLE   3.— THE    PHOSPHORUS   BALANCE    ON    A   90   ACRE    'MIXED"    FARM    WHICH 

CARRIES  6  COWS,  4  CATTLE.   14  HOGS  AND  5  HORSES. 


Phos- 
phorus 
content 
pounds. 

Consumed  by  stock 

Sold  from  farm             Returned  to  G^i\ 

Crops  produced 

Produce 

Phos- 
phorus 
content 
pound,>. 

Produce 

Pho«- 

phoruG 

content 

pounds. 

Produce 

Phofj- 

phoni*: 

content 

pounds 

Hay  10  acres,  20  T 

Corn  15  acres: 

Grahi.  600  bu 

88.0 

96.0 
48.0 

139.2 
52.8  T. 

54  4 
19.0 

96.0 
31.2 

39.9 
78.7 

17  T. 

287  bu. 
11.3  T. 

800  bu. 

Fed  8  T. 

Bedding 

8  T. 

74.8 

46.0 
.30.0 

92  8 
14.1 

3  T. 
313  bu. 

13.2 

50.0 

6 . 8  t. 
8.  T. 

• 

Stover,  18.1  T 

IS  0  T. 

Oats  20  acres: 

Grain,  1,200  bu 

Straw,  30  T 

Barley  10  acres: 
Grain,  .340  bu 

400  bu. 

14.  IT. 

340  bu. 
11  T. 

300  bu. 

46.4 

24.6 

54.4 
19.0 

96  0 

14   1 

Straw,  1 1  T 

1 

Beans  15  acres: 

Cirain.  300  bu 

1.2 

Strawi  1.2  T 

31   2 

Potatoes  5  acres: 

1 ,000  bu 

1000  bu. 

35  9 

Pasture  15  acres 

78.7 

( 

Total  phosphorun .... 

743  2 

336  4 

343  5 

1 
' 1        63  :i 

1 

Loro  in  process  of  diRetUion  an<l  hand  ling  of  ma- 
nure, 40  per  cent 


134.6 
201.8 


phosphorus  returned  to  soil  in 
manure. 


Total  pho.:jphoruG  returned  to  soil 
Total  phor.phornn  lost  from  farm.  478. 1. 
Pounds  of  16  per  cent  acid  phosphate  needed  to  make  pood  the  lc6«,  6,830. 


201  s 

26.5   I 


That  the  system  of  farinin|^  followed,  the  amount  of  feed  piirehased  and 
the  care  of  the  manure  produced  govern  the  phosphorus  balance  on  a 
farm  is  further  supported  by  chemical  examinations  of  rei)resentative 
soils  which  have  been  cropped  for  about  seventy  years  without  the  return 
of  much  fertilizing  materials,  and  the  corresjuniding  virgin  or  uncrop|KHl 
soils.  Such  tests  of  ccmrj^e  show  wide  variation  in  the  change-;  in  compo- 
sition of  soils  from  different  farms,  in  some  instances  they  are  negli- 
gible; in  case  of  others  as  much  as  sixty  per  cent  of  the  phosphorus  of 
the  surface  soil  has  been  removed,  while  forty  per  cent  losses  are  conunon. 
Later  on  the  effect  of  different  systems  of  farming  or  the  changes  in  the 
comjiosition  will  be  reported. 

Phosphorus  in  Sotnc  Mivh if/an  Soils.  The  phos[)horus  content  of  Mich- 
igan's soils  varies.  The  members  of  the  Soils  Section  have  been  engage  I 
in  a  .systematic  study  of  the  representative  .soils  of  the  State.  In  addition 
to  other  investigations,  the  composition  of  tlie  samples  collected  has  been 
determined.  The  results,  thus  far  obtained,  that  be:ir  upon  the  phos- 
phorus situation  are  set  forth  in  table  4.  The  pho.-i)horus  content  of  the 
representative  soils  of  Berrien,  Cass,  St.  .[ose])h,   Branch,  Van  Burtni, 
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Allt'saii,  Xi'wayjii),  Mtii^uii,  Manislce,  liiffliam  coitiitios  an<l  the  Old  Liike 
Hci]  i»f  Kiisteni  Michigan  in  tjivcii. 

Kepreseiithig  as  they  ilo  iihhIi  of  tlip  lower  ])eiiinsnla  these  tigiires  are 
of  giv«t  iiiteit'st  iind  iiiijiortaiu'e  to  the  future  welfare  of  the  (.■oininoii- 
w<*iilth.  They  show  that  our  soils  are  not  hipli  in  jihosphorus.  A  Hoil 
that  contains  a  total  of  alioiit  '2mO  pouinls  of  jihosphorus  per  acre  to  a 
ik'ptJi  of  seven  inchiw  is  coiisiileixtl  to  he  well  supplied  with  this  element 
of  idant-fooil.  The  jiine  ami  scruh  oak  lands  usually  are  extremely  low 
in  this  Jiuhstnuce.  the  prairie  soils  are  highe^it  and  othei-s  occupy  an  inter- 
mediate position  with  respect  to  their  ptiosjihonis  content. 


Table  4,     I'lmspliorus  in  the  >;urface  layer  of  ty|ii<al  Miclii|r:in  soils. 


D(>MCfiption, 

Undulating  to  level  sand  l;nown  as  Covert  KHml — srnd»  oak 
IiukIm.  Areas  occur  in  the  S,  Vn'.  corner  of  county.  Prin- 
cipally in  Xew  ItulFalo.  Cliickaiiiing  and  Lake  townshipn 

Heftvy  silt  loam  wilh  heavy  wnhsoil  called  clay  soil.  Hickory, 
bewh  and  maple  land,     tKcnrs  jirincipally  in  ilagar  townnhip 
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PoDnda 
Deacription.  per  acre 

Rolling  aand  to  heavy  sandy  loam  with  sandy  clay  subsoil.  Oalt 
and  hickory  land.     Large  areas  occur  S.  W.  of  the  center  of 
the  county.    Weesaw,  Berrien,  Nlles  and  Three  Oaka,  Buchanan, 
Lake,  Bertrand,  Oronoko  townships  796 

Level  sand  along  St.  Joseph  and  Paw  Paw  river  and  Uowagiac 
creek.     Oak  land   '. 124S 

Uudulating  to  rolling  sand  largely  timbered  with  maple,  elm, 
oak,  hickory,  large  area  around  Arden 775 

Kolliug  sand  original  timber  beech,  oak,  hickory  and  maple,  fruit 
land.  Occurs  principally  in  Watervliet,  Bainbridge  and  Pipe 
stone  townships  1206 


rieure  l.'i. — Some  soils  respond  to  nitrogen,  phoephorue  and  polnulum  In  the  Initial  RtuM  oT  llw 
iniprovpment.  Rye  Erowtue  on  Case  County  (arm,  on  the  right  no  Ireatment.  on  (be  lell,  niir»i« 
of  eo<la,  Bi^lcl  phoaptiate  and  potiuh. 

CASS  COUNXT   SOILS. 

Undulating  to  rolling  sand  with  a  sandy  subsoil.  Oak  and  beech 
land  found  in  Milton,  Howard,  LaGrange,  Wayne,  Silver  Creek 
lowiiships   lOlS 

Undulating  to  rolling  sandy  loam,  original  tindier  beech,  maple, 
hickory,  bnsswood.  Occurs  principally  in  LaOrauge,  Silver 
Creek  and  I'orter  jontiships 1117 

Undulating  loam,  original  timber  beech,  maple,  hickory  and  bass- 
wood.  Ai-eas  found  in  Pokagon,  I'enn,  Culviu,  Mason,  Porter, 
Newberg,  Marcellus  and  Volinia  townships 1227 

Prairie,  Volinia,  Penn  and  Milton  townships 1903 

ST.  JOSEPH  COUNTY  SOU..'?. 

Prairie  soils,  areas  near  Colon,  Flowerfield  Station,  Mendon, 

Sturgis,  White  I'igeon  and  Three  Rivers 1093 

Level  sand  typical  of  large  areas  throughout  the  county — oak, 
maple   78i 
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Pounds 
DeacrlptloD.  per  acre 

Uiidulatiug  saud  with  yellow  sand  subsoil.     Areas   in   Colon, 

Constantine,  Park  and  Mendon  townships.     Oak,  beech,  maple  914 

Undulating  to  rolling  sandy  loam  to  silt  loam.    Beech  and  maple 

land,  large  ai-eas  in  Leonidus  and  Mendon  towuships 1312 

Undulating  sandy  loam  with  Handy  subsoil — beech,  maple  and 
oak  land.  Areas  found  in  Flowerfield,  Sturgis,  Fawn  River 
and  Park'townsbips 951 

BRANCH  COUNTY  SOILS. 

Undulating  to  rolling  sandy  loam  to  silt  loam,  Hickory,  maple. 

oak  and  beech.    Large  areas  in  all  townsliips  except  Bethel 

and  Noble   1115 

T^evel  sand  areas  throughout  county,  oak 9!)2 

Level  sand  to  sandy  loam.     Oak,  maple.     Areas  in  Ovid,  Butler, 

Oiriad,  Sherwood,  Union,  Bataviu  and  Matteson 1139 

Undulating  to  rolling  sand  to  sandy  loam.   Oak,  hickory,  beech, 

occurs  principally  in  the  eastern  part  of  Belhel  township 1001 

Undulating  saud   (glacial  outwash)  southwest  corner  of  Noble 

township,  poplar,  red  oak,  elm,  ash 1017 


FlRUre  le. — ^The  responie  a(  cropn  to  appllrntlono  ot  phcMphoriu  lo  nflme  noilH  ia  reiniirkal 
growing  on  Van  Buran  County  gciil;  on  the  rljrht  the  soil  recei vert  2000  pounds  nf  raw  rock 
per  acre  the  prevlouB  year,  on  the  led  no  pho^pbaile  wuh  ap[illeil. 

VAN  BUREN  COUNTY  SOILS. 

Poor  rolling  sand,  original  timber  oak  and  beech,  occurs  prin- 
cipally in  Decatur,  Porter,  Almena,  Antwerp  and  Paw  Paw 
townships   

Level  to  undulating  sand,  oak  openings,  large  areas  throughout 
county 
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Pounds 
Description.  per  acre 

Rolling  sandy  loam  callojl  Arlington  Hills,  timber  oak,  hickory, 
and  hoechy  areas  occur  in  Lawrence,  Banjijor,  Waverly,  Arling- 
ton, Colnmbia  and  Hlocmiingdale  townsliips S84 

Rolling  sand,  oak  and  beech  timber  found  in  the  S.  W.  corner  of 

county  in  Hartford,  Keeler,  Bangor  and  (^overt  townships !>!ii* 

Level  poor  sand  of  Covert  townshij).     Hcrub  oak  land ^ H59 

Rolling  sandy  loam  occurs  i)rincipally  in  Oeneva  township.  Or- 
iginal tind)er  hickory,  ma|)le,  beech  and  basswood 5*58 

Level  sand,  along  Paw  i*aw  River,  Oak  land 1017 

ALLEGAN  COFNTY  SOILS. 

Upland  loam  soils  originally  timbered  with  beech,  maple,  oak  and 
and  walnut.  Large  areas  in  the  west  central  part  of  the 
county.    Small  area  throughout  the  county ! 627 

(May  loam  soils  originally  growing  hickory,  elm  and  oak.     Areas 

generally  distributed  in  the  county 974 

Low  lying  dark  colored  sandy  soil,  original  tind)er  oak  and  wal- 
nut. Areas  throughout  the  county (>i>i 

Rolling  sandy  loam  originally  growing  oak,  maple,  beech  and 
hickory.  Large  areas  in  the  eastern  half  of  the  countv.  Small- 
er  areas  generally  distributed   7!M 

Hlack  clay  soil  which  was  covered  with  elm,  oak  and  maple. 
Large  areas  lying  between  Allegan  an<l  northwest  corner  of 
the  c(mntv.     Small  areas  distributed  throughout  the  countv. .         l(Ki5 

MA  SOX    COrXTV    SOILS. 

Ash,  elm,  soft  mai)le -. .         li)U\ 

IMne   soils 559 

ALVXISTKK  ('OrXTY  SOILS. 

Level  to  undulating  sand ;  original  tind)er  pine,  second  growth 
scrub  oak.  Lower  areas,  ]K)plar.  Areas  found  throughout 
the  county   01- 

Level  to  un<lulating  sand;  originally  grew  large  j)ines.  Sei'ond 
growth  j)rincij>aliy  oak.  Areas  of  this  soil  are  distributtMl 
throughout  the  county   

rn<lulating  to  rolling  sand.     Mixed  rind)er  land.     Large  areas 

found  in  the  northwest  j)art  of  the  county 8tM> 

Level  sand  along  tin*  Manistee  river  originally  grew  pine,  second 
growt h  oak    fit.*? 

1X(;UA.\I   C'0[:XTY   SOILS. 

rndulating  silt  loam  to  clay  loauLs,  original  timber  beech  and 
mai)le.  Areas  occur  in  Leroy,  Delhi,  Alaiedon  and  Wheatfield 
townships    1182 

rndulating  sandy  loams  to  loams,  original  tindier  beech,  maple, 
oak  an<l  basswood,  occurs  principally  in  Williamston,  Vevay, 
Wheat lield,  Delhi  and  Alaie<lon  townshi])s 855 
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Description.  I 

Rolling  siiiid,  ong:iiinl  timber  seriili  uak  tiiil  poplar,  with  wniic 

iiiapie  ami  oliii.     Airas  dccnr  in  liigliiiin,  Hiinker  IJili.  Mfi-i- 

(liaii  ami  (>noiiila(;a  towiislilps 

Holliug  saiitly  loam  to  Ktlt  loam.     Originat  timlier  Ixti-Ii.  iiia)ilc. 

elm.  oak  «nil  liiok(H-y,     Aieas  oci-iii-  iti  Oiiomiapi,  Stockbritiy*?, 

Aiii'eliiis,  Ijeslie,  WiiliaiiiNtoii  ami  Iri^liam  tuwiisliips 

I^evol  sjiinly  soils  tcpowiiijj;  oak  ami  |iii|)lar.     Foiiml  [ii-incipallv  in 

Loike.  WilliaiiiMloii.  I-eslic.  Biiiikt-i-  Hill  ami  Sto(-kliri<lf;e  fwi>s. 
Kullitig  silt  loam  willi   heavy  sulisoil.     Ilai-ihvood   lami — areas 

found  ill  IJiowii,  Beiii-  Lake  and  Manistw  townsliiiis 

Ijevel  to  iinrlulatiii;;  waml.     OHfiiiiwl  timln'r  jiine,  neconil  (jTowtli 

HCTiib   oak,   Koil   quite   nIuiIIow.     Large   areas    found    in    the 

southeastern  part  of  the  county 

I^vel  to  mid II lilting  sand  oriifinally  firowiii};  iiia|>le.     Soils  is 

deeper  than  the  pine  lands.     Areas  fonnd   in   Ma|)lo  Crove. 

Bear  Lake  and  Brown  township 


mlv  luant  kM".     Tlii!''re:tmriiil<:r  of  Ihc  lielil  rwitlvwl  2U0  ibH.  pur  u: 
ir  II.  II.  ttlandtonlt 


XKW.WOO    <'()l-XTV    SOU,: 


Level  brownish  yellow  sand.  ()rif;inal  tindter  pine,  sceond- 
jtrowth  scrnb  oak.  Lai'ge  areas  in  (iiirfield.  Broolcs,  Ciutoii, 
Big  I'rairie  and  Everett  lownships 

l.*vel  sand,  snbsoil  gray  "water  sand."  Original  timlKT  pine, 
second-growth  oak  and  poplar.  Areas  (cMiiid  in  the  sontli- 
Mesfeni  part  of  the  comity 

Rolling  sand  with  sandy  sidisidl.  Original  tindier  liardwooil. 
Areas  aronnd  Fremont  and  (Jrant 

Rolling  brown  sandy  loam  lo  silt  loam  with  heavy  snb.-ioit. 
Hardwood  land.  Areas  near  Aetna,  Ashland  Cenlrc  and 
Grant 
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Pounds 
Description.  per  acre 

Gently  rolling  grayish  brown  sand.  Original  timber  pine,  sec- 
ond-growth oak.    Areas  in  Troy  township 538 

Flat  gray  sand  plains  found  in  the  northwestern  part  of  the 
county.  Original  timber  pine,  second-growth  poplar  and  scrub 
oak   506 

Gray  sand  with  yellow  to  reddish  brown  sand  subsoil.  So-called 
"flats''  of  the  north  central  part  of  the  county.  Original  tim- 
ber pine.    Very  little  second  growth 552 

Level  brown  to  gray  sand.  Soil  quite  deep.  Large  pine  land 
areas  in  Barton  and  Norwich  townships 7-48 

Gray  sand  with  recldish  yellow  sand  subsoil.  Large  pine  land. 
Large  areas  in  Goodwell  and  Wilcox  townships 765 

BoUlng  brown  sand  with  clayey  sand  subsoil,  original  timber 
large  pine  and  hardwood.    Large  areas  in  Ensley  township.         1317 

Rolling  brown  to  gray  sandy  loam  with  heavy  subsoil.  Hard- 
wood land  areas  in  eastern  Big  Prairie  and  Goodwell  twps. .  758 

SOILS  OP  THE  LAKE  BED  AREA  IN   EASTERN   MICHIGAN. 

Undulating  to  slightly  rolling  brown  silt  loam  on  yellowish 
brown  clay,  pre  dominating  type  of  soil  in  Macomb,  St.  Clair 
and  Huron  counties,  and  large  areas  occurring  in  Sanilac 
and  Oakland  counties 1304 

Level  to  undulating  or  rolling  brown  sand  underlaid  by  yellow 
sand  and  then  clay.  Areas  occur  along  Lake  Huron  and  the 
St.  Clair  and  Black  rivers.  Several  areas  occur  in  Huron 
county    , 530 

Undulating  to  gently  rolling  brown  sandy  loam  containing  some 
gravel,  principally  in  St.  Clair,  Macomb  and  Oakland  counties        1092 

Sandy  ridges  of  southeast  corner  of  the  Lake  Bed  Area 1050 

Level  to  undulating  sand  underlaid  at  varying  depths  by  clay. 

Southeast  corner  of  the  Lake  Bed 1786 

Undulating  to  gently  rolling  sandy  loam  with  loamy  subsoil,  oc- 
curring where  larger  streams  enter  the  Lake  Bed  Area 751 

Black  sandy  loam  underlaid  by  grayish  sandy  clay  which  grades 
into  a  heavier  soil.  Areas  in  Saginaw,  Bay  and  Genesee 
county   1115 

Black  silt  loam  on  yellowish  brown  clay  subsoil,  level  to  un- 
dulating.   Areas  occur  from  the  thumb  south  to  the  State  line        1610 

Low  lying  silt  loam  with  water  table  about  24  inches  below  the 
surface.  Used  for  hay  and  pasture  in  the  southeastern  part  of 
the  Lake  Bed  Area 917 

Dark  colored  sandy  loam  with  a  heavy  subsoil,  large  areas  of 
which  occur  in  Saginaw  and  Bay  Counties,  and  smaller  areas 
in  neighboring  counties  1150 

Dark  colored  silt  loam  on  a  heavy  subsoil  occurring  in  Iosco, 
Arenac,  and  other  counties  in  the  northern  part  of  the  Lake 
Bed  Area 1216 

Dark  colored  sandy  loam  with  gravely  subsoil  forming  the  Utica 
plains  of  Macomb  county 751 
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Description  Per  acre 

Dark  colored  loaui  soil  with  play  subsoil  occurring  in  Gratiot 

and  neighboring  counties 1264 

Dark  colored  silt  loam  underlaid  with  open  sandy  silt     Found 

in  Sanilac  and  neighboring  counties 785 

Sandy  soil  underlaid  with  sand  for  about  3  feet  and  then  clay, 

occurring  in  Midland  and  other  counties  in  the  northern  part 

of  the  Lake  Bed  Area 765 


Figure  IS.— TomatoM.  an  the  left  no  fertlllier.  on  the  rieht  acid  phcwphale.     Sandy  mil  in  Woyiic 


Reaulta  obtained  From  the  Use  of  Phosphorus.  A  safe  margiu  of 
profit  may  be  deriveil  from  the  judicious  use  of  phosphorus  on  many  of 
Michigan's  sands,  loams,  clays  and  mucks.  In  dvtei'miniug  the  profits 
derived  from  the  use  of  phosphatic  or  other  fertilizers  the  increase  in  yield 
dne  to  their  application,  the  cost  of  the  treatment  and  the  value  of  the 
product  grown  must  be  considered.  Let  us  suppose  for  example  a  200- 
pound  per  acre  application  of  16%  acid  phosphate,  costing  |.3.20  on  the 
land,  increases  the  yield  of  wheat  9  busliels,  or  oats  25  bushels,  and  the 
clover  following  these  crops  1200  pounds  per  acre.  The  wheat  sold  for 
two  dollars  per  bushel  at  the  farm,  the  oats  at  seventy  cents  and  the 
clover  hay  was  worth  fl5  a  ton  under  one  set  of  conditions.  At  another 
time  the  phosphate  cost  $2.00  on  the  land,  tlie  wheat  brought  $1.00  per 
bushel,  the  oats  forty  cents  and  the  clover  was  worth  ?7.00  a  ton  at  the 
farm.  Now  what  are  the  net  profits  derived  from  the  investment  in  the 
fertilizer?    This  question  is  answered  in  table  5. 
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TliCMe  (iKin-cs  show  lliat  when  lln'ie  is  11  sitlislaiithil  im-ifiise  hi  yield 
hoiii  tlif  use  ol'  tilLiis|)li<iniK  :i  nn-atcr-  |ii'olit  iiui.v  I>e  derivoi  winWr  the 
tiiwl  HL't  of  (-oiiilil)iHis.  iiiitiiely,  liifili  |»i-ii(>s  fur  fertilizer  arui  orops  gmnn, 
tliiiii  iimler  llie  ijitter.  or  lower  iirices. 


FiirdK-riiun-c,  llieie  is  :■  teinleiKv  tii  overlook  the  iinportain-e  of  in- 
(■[■(■jisiiit;  rio|i  yiel.ls  liy  meiiiis  <)r  liiiu'.  ]ili"^plii<t^-  manures  ami  other 
injiteiiiits  Io  llie  fiirin  iiiiiiia^ieiiH'iit  scliPiiie.  Snpiiose  for  example  a  live 
slot'k  finiiicr  is  :ilile  liv  llie  jmlirions  use  of  lime  iiiid  plioi^pliate  to  grov 
s!ilisf:ii-lory  yiel.ls  of' iilfiilfii  oi'  clover  ami  ihen-lty  decrease  the  ron- 
Kniii|ilioii  of  liiKli  prii-e'l  inill  ftvils.  aiul  in  aililition  the  grain  proiliidiun 
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is  increased  by  the  growth  of  legumeH.  This  means  that  more  livestock 
may  be  maintained  more  cheaply  on  the  same  acreage,  or  the  same  number 
on  a  smaller  area  with  less  labor. 

TABLE  6.— HOURS  OF  HUMAN  LABOR  AND  HORSK  LABOR  AND  ACRES  OF  LAND  RE- 
QUIRED TO  PRODUCE  THE  SAME  AMOUNT  OF  CROPS  ON  AVERAGE  LAND  AND 
LAND  PROPERLY  DRAINED.  LIMED  AND  FERTILIZED. 


Crop 

Amount 
pro<luce<l 

Avorage  land                           Drained.  Hmed  and  fertilized 

1 

1 
Acres      ,       Man 
required    1      hours 

1 

1 

Horne            Acre^ 
hours          required 

Man 
houro 

Horse 

hours 

Beans 

Oat« 

Wheat 

Hay 

195  bu. 
600  bu. 
340  bu. 
25  ton« 

24 
20 
22 
20 

840 
252 
360.6 
98 

984 
454 

778.8 
362 

10 

9 

10 

11 

350 
113.4 
168 
53.9 

410 
204 . 3 
354 
199.1 

Total.  .  .  . 

86         1  -  559  6 

2.578.8 

40 

6H5.3 

1.167.4 

This  does  not  include  the  time  required  to  haul,  threah  or  stack  thj  produci* 


A  number  of  field  tests  have  been  made  to  determine  the  resjMmse  of 
different  classes  of  soil  to  treatments  with  acid  j)hosi)hate.  Some  of 
these  have  been  conducte<l  coo])eratively  on  county  farms,  some  with 
farmers  and  others  with  county  agricultural  agents.*  In  several  in- 
stances the  results  obtained  have  been  remarkable  indeeil. 

Field  tests  have  been  in  progress  three  years  at  the  Van  Buren  County 
farm  on  sandy  loam  soil.  The  first  year  corn  was  planted  on  the  experi- 
mental plots,  but  owing  to  an  accident  the  yields  were  not  taken.  Ob- 
servations made  by  (Irantham  during  the  growing  season  and  a  few  days 
previous  to  the  time  of  harvest  of  the  corn  revealed  that  the  presence  of 
either  raw  rock  phosphate  or  acid  phosphate  increased  the  rate  of  growth 
even  in  the  early  stages  of  its  deveh)pment.  It  was  estimated  that  the 
yield  was  increased  seven  bushels  by  the  jdiosphorus. 

The  second  year  oats  were  seetkMl  and  the  yield  was  increased  by  the 
phosphorus  that  the  corn  crop  did  not  utilize,  as  shown  bv  figures  5  and 
16. 

Interesting  results  have  bet»n  obtained  from  field  tests  at  the  Cass 
county  farm  on  san<ly  soil.  These  have  l)een  in  ])rogress  two  years,  and 
each  treatment  is  duplicated  or  in  other  words  two  dilferent  jmrtions 
of  the  field  receive  the  same  treatment.  The  yiehl  of  rye  on  three  ]dots 
is  given  in  table  7.  The  acid  i)hos])hate  and  the  jiotassium  chloride  were 
applieil  to  soy  beans  the  j)revious  year,  but  the  sodium  nitrate  was  ap])lied 
to  the  rye  crop  50  pounds  at  the  time  of  seeding  and  50  pounds  in  early 
spring. 

The  writerf?  are  indebted  to  Mr.  C.  H.  Grave.3,  Farm  M^jt.  Dcriioiisstrator.  f;>r  much  of  the  data  in 
th3  abDve  tabic. 
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Table  7.    Kesult  of  field  tests  with  rye  on  Cass  Co.  Soil  1918. 

16  per  cent  acid  phosphate  200  pounds  per  acre 

Sodium  nitrate  50  pounds  In  fall  and  50  pounds  in  spring 28.06 

Muriate  of  potash  200  pounds  per  acre   

No   treatment    i 15.M 

Increase  due  to  fertilizer   13.06 

16  per  cent  acid  phoepbate  200  pounds  per  acre 

Soolum  nitrate  60  pounds  in  fall  and  60  pounds  in  spring 21 .01 

Increase  in  yield  over  untreated   , 5.41 

This  soil  is  defideiit  in  vegetable  matter,  and  responds  to  applications 
of  complete  fertilizers  and  its  judicious  use  under  normal  conditions 
at  least  until  clover  is  established  in  the  rotation  is  profitable.  Sweet 
clover  responds  vigorously  to  lime  and  phosphorus  on  this  soil  as  illus* 
trate<l  bv  figure  21.  When  this  crop  is  established  in  the  rotation  of 
course  the  nitrogen  situation  is  largely  solveil. 

Duplicate  fiehl  tests  were  conducted  on  a  sandy  soil  in  Kent  county  in 
cooperation  with  11.  G.  Hmith.  Where  300  pounds  of  16%  acid  phos- 
phate were  applied  to  the  soil  the  yield  of  potatoes  was  materially  in- 
creased. 

Table  8.    Results  of  field  tests  on  Kent  County  Soils— 1916. 

^       .         ,  Yields  per  acre 

Treatment.  boshel. 

No    treatment 100 

3:)  J  pouiulii  of  16  p^r  rent  acid  phcMphate 132 

In  cooperative  experiments  with  S.  A.  Foster,  of  Ingham  county, 
applications  of  lime  as  marl  and  either  acid  phosphate  or  raw  rock  phos- 
phate have  resulted  profitably.  (See  figure  8.)  The  soil  in  question  is 
a  light  sandy  one,  badly  in  need  of  lime  as  evidenced  by  the  numerous 
failures  to  obtain  suitable  stands  and  yields  of  clover.  Although  this 
soil  is  not  suitable  for  the  production  of  oats,  this  crop  was  seeded  the 
first  season  as  a  nurse  crop  for  clover.  The  presence  of  the  lime  and 
phosphates  increased  the  yield  of  oats  and  resulted  in  an  excellent  catch 
of  clover.  The  following  season  the  clover  on  the  treated  portion  of  the 
field  outyielde<l  that  on  the  untreated  land  and  was  of  much  better 
quality.     Moreover,  about  one  bushel  of  seed  was  obtained  per  acre. 

The  cooperative  investigations  with  several  farmers  have  been  gratify- 
ing indeed.  The  affects  of  acid  phosphate  when  applied  to  several  soils 
are  illustiated  by  means  of  photographs. 

Summary  and  Conclusions.  The  mineral  element  of  plant-food,  phos- 
phorus is  po[)ularly  referred  to  as  phosphoric  acid  and  phosphate. 

The  three  chief  carriers  of  phosphorus  are  raw  rock  phosphate,  booe 
meal  and  acid  phosphate. 

The  application  of  phosphorus  in  suitable  amounts  to  soils  deficient 
in  it  results  favorably,  increasing  the  root,  leaf  and  stem  development, 
aids  in  grain  formation  and  shortens  the  growing  period. 

♦At  this  time  we  de«ire  to  express  our  pratitude  andjaclcriowledge  our  indebtedness  to  these  men  for 
their  commendable  attitude  toward  the  different  lines  of  work  undertaken,  in  fact  the  splendid  spini 
with  which  they  have  cooperated  has  made  it  possible  for  us  to  conduct  the  field  tests. 
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The  ctTects  on  the  soil  are  beueficial  rather  than  harmful  and  its 
judicious  use  is  a  businesslike  procedure. 

The  most  profitable  amount  to  apply  is  governed  by  the  nature  of  the 
Boil,  carrier  used,  as  well  as  somewhat  by  the  prices  paid  for  the  fertilizer 
and  received  for  the  crop  grown. 

The  active  form  usually  should  be  applied  to  the  cash  crops  in  the 
rotation  and  the  other  if  used  when  sod,  meadow  or  other  crop  residues 
are  to  be' turned  under. 


Figure  2L — Sweet  ciow^t  respondn  vicoroiialy  lo  lime  and  i-hosphonw.  On  some  of  the  light  boI'b 
poluh  ia  iieedml.  Thl3  dover  Ib  En>v,'lnE  on  the  same  BOil  lui  the  rjf.  ghown  In  Figure  l^-  The  result 
o(  lime  and  acid  pho^bate.     It  will  solve  the  nitroieen  and  humus  problem. 


Phosphate  fertilizers  may  be  applied  in  several  ways,  but  it  is  usually 
advisable  to  utilize  a  fertilizer  distributor. 

The  phosphorus  content  of  barnyard  manure  is  relatively  low  in  com- 
parison with  nitrogen  and  potassium  and  the  reinforcement  of  it  with  oue 
of  the  carriers  usually  is  desirable. 

As  nearly  as  can  be  estimated  about  22,900,000  pounds  of  phosphorus 
are  lost  from  Michigan  soils  annually. 

Analyses  of  samples  of  soil  from  fields  long  under  cultivation  and  from 
uncropped  adjacent  land  show  that  the  change  in  the  phosphorus  content 
of  the  soil  is  governed  by  tbe  system  of  farming  followed.  In  several 
instances  as  much  as  forty  per  cent  of  phosphorus  was  found  to  have  been 
removed  from  the  surface  soil,  in  others  twenty  per  cent,  and  in  still 
others  little  if  any  changes  have  taken  place. 

The  phosphorus  content  of  representative  soils  occurring  in  twenty 


30  EXPERIMENT    STATION   BULLETIN. 

counties  has  been  determined.  The  results  show  that  pine  and  scrub 
oak  lands  usually  contain  less  than  750  pounds.  Prairie  soils  are  the 
highest  in  this  element,  while  others  occupy  an  interme<liate  j^sition. 

Not  only  should  the  cost  of  the  fertilizer  be  considered  in  estimating 
the  profit  obtained  from  its  use,  but  also  the  market  price  of  the  cnijw 
grown. 

The  increase  in  yield  of  croj)s  by  the  use  of  phosphorus  re<lu<?es  both 
the  man  and  horse  labor  hours,  recpiired  to  produce  a  given  amount  of 
material. 

Many  of  Michigan's  sand,  loam,  clay  and  muck  soils  respond  profitably 
to  applications  of  phosphorus.  The  readily  available,  or  acid  phosphate, 
is  the  most  extensively  employed. 

By  means  of  cooperative  experiments  with  county  agricultural  agents 
nmny  farmers,  and  managers  of  county  farms  we  have  been  able  to  ob 
tain  information  with  respect  to  the  phos])horus  nee<ls  of  several  of 
Michigan's  soils.  In  view  of  the  favorable  results  obtained  we  are  force<l 
to  conclude  that  every  farmer  who  has  not  ascertained  to  his  satisfaction, 
by  means  of  thorough  field  trials  whether  the  judicious  use  of  phosphorus 
on  his  soil  is  a  profitable  investment  should  do  so. 
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COMMERCIAL  FEEDING   STUFFS 

Andrew  J.  Patten,  C.  F.  Babnum,  E.  F.  Berger^  A.  L.  Lewis, 

AND  M.  L.  Grettenberger. 

The  present  feeding  stuffs  law  (Act  91,  P.  A.  1917)  became  operative 
April  1,  1918.  As  the  full  text  of  the  act  was  printed  in  Bulletin  No. 
279  only  the  main  provisions  will  be  discussed.  Copies  of  the  law  will 
be  furnished  upon  request. 

Label.  Every  lot  or  parcel  of  "commercial  feeding  stuffs"  shall  bear 
on  the  bags  or  tags  attached  thereto  a  statement  certifying,  1st,  the 
net  weight  of  the  contents  of  the  package,  lot,  or  parcel ;  2nd,  the  name, 
brand  or  tradenrark;  3rd,  the  name  and  principal  address  of  the  manu- 
facturer or  person  responsible  for  placing  the  commodity  on  the  market ; 
4th,  the  minimum  percentage  of  crude  protein,  the  minimum  percentage 
of  crude  fat  and  the  maximum  percentage  of  crude  fibre;  5th,  the  specific 
name  of  each  ingredient  used  in  its  manufacture. 

Registration.  All  "commercial  feeding  stuffs"  within  the  ineaning 
of  the  act  must  be  registered  annually,  on  or  before  January  1st  or  before 
the  feed  is  placed  on  sale  and  the  license  fee  is  |20.00  per  brand. 

Samples  not  required.  The  forwarding  of  samples  at  the  time  of  ap- 
plying for  license  is  not  necessary  except  when  requested  by  the  adminis- 
trative officer. 

Registrations  may  he  refused  or  cancelled.  The  administrative  officer 
may  refuse  to  license  a  brand  if  the  name  appears  to  be  deceptive  or 
misleading.  He  also  has  power  to  cancel  a  license  if  it  appears,  at  any 
time,  that  any  of  the  provisions  of  the  law  have  been  violated. 

Materials  exempt  from  license  fee.  L^nmixed  whole  seeds  and  grains; 
unmixed  meals  made  directly  from  the  entire  grains  of  corn,  wheat, 
rye,  barley,  oats,  buckwheat,  flaxseed,  kafir  and  milo;  corn  and  oats 
feed  made  by  grinding  together  the  pure  grains  of  corn  and  oats;  wheat, 
rye  and  buckwheat  brans  or  middlings  when  unmixed  with  other  mater- 
ials; whole  hays,  straws,  ensilage  and  corn  stover  when  unmixed  with 
other  materials  and  all  materials  containing  60  per  cent  or  more  of  water. 

The  definitions  adopted  by  the  Association  of  Feed  Control  Officials 
will  be  considered  official  in  Michigan,  and  it  is  expected  that  the  manu- 
facturers will  adhere  to  them  as  closely  as  possible. 
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RULES. 

The  following  rules  were  passed  by  the  State  Board  of  Agriculture  at 
a  meeting  held  March  20,  1918,  in  East  Lansing,  Michigan: 

Rule  No.  1.  ^'Whcat  Bran  with  Screenings  not  exceeding  Mill  Run" 
is  interpreted  as  meaning  bran  to  which  has  been  added,  by  a  separate 
process,  the  whole  or  a  part  of  the  screenings  separated  from  the  particu- 
lar lot  of  wheat  producing  the  bran.  The  Screenings  may  or  may  not 
be  reduced. 

Rule  No.  2.  ^^Wheat  Middlings  with  Screenings  not  exceeding  Mill 
Run"  is  interpreted  as  meaning  middlings  to  which  has  been  added,  by 
a  separate  process,  the  whole  or  a  part  of  the  screenings  separated  from 
the  particular  lot  of  wheat  producing  the  middlings.  The  screenings 
may  or  may  not  be  reduced. 

Rule  No.  3.  ^^Wh€<it  Bran  and  Wheat  Middlings  when  labelled  as 
containing  "Screenings  not  exceeding  Mill  Run"  are  considered  to  be 
"Commercial  Feeding  Stuffs"  within  the  meaning  of  the  law  and  subject 
to  license.     This  rule  shall  take  effect  April  1st,  1918. 

Rule  No.  4.  ^'Statement  of  Ouarantced  Analysis.  Section  2  of  the 
Feeding  Stuffs  law  is  interpreted  to  mean  that  only  the  minimum  guar- 
antees for  Protein  and  Fat  and  the  maximum  guarantee  for  Crude  Fiber 
may  be  stated  on  the  labels.  The  sliding  guarantee  is  prohibited.  This 
rule  shall  take  effect  April  1st,  1918." 

THE  FOLLOWING    ADDITIONAL  RULES    WERE  PASSED  BY  THE  STATE    BOARD  OF 

AGRICULTURE  ON  MAY  2l8T,  1919 

Rule  No.  5.  Inert  Materials,  It  is  permissible  to  use  grit,  oyster 
shells,  charcoal,  and  similar  materials  in  compounding  poultry  feeds, 
providing,  that  not  more  than  five  (5)  per  cent  of  such  inert  material 
is-  used.  The  words  "grit",  "charcoal"  etc.,  must  constitute  a  part  of 
the  brand  name  of  all  feeds  containing  these  ingredients  and  most  be 
printed  in  the  same  size  and  face  of  type  as  the  balance  of  the  name,  as 
PRIME  POULTRY  FEED  WITH  GRIT  AND  CHARCOAL. 

Rule  No.  6.  Seeds,  Field  Seeds,  Miseellaneous  Seeds.  These  terms 
will  not  be  accepted  in  the  list  of  ingredients  to  cover  a  mixture  of  weed 
seeds.  When  such  seeds  are  used  in  excess  of  five  (5)  per  cent,  the 
common  name  of  each  variety  of  seed  must  be  given  on  the  r^istration 
form  and  also  on  the  tag  or  label.  When  used  in  amount  less  than  five 
(5)  per  cent  they  may  be  registered  as  screenings  providing  the  source 
of  the  screenings  is  given,  as  "clover  screenings",  "wheat  screenings", 
etc. 

Rule  No.  7.  Screenings.  Screenings  if  sold  as  such  without  grinding, 
need  not  be  licensed.  If  gi'ound,  they  become  a  mixed  meal  and  must 
be  registered  and  labeled. 

Rule  No.  8.  Oat  Feed.  This  term  will  not  be  accepted  when  used 
to  indicate  any  material  other  than  whole  or  ground  oats.     Mixtures  of 
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oat  shorts,  oat  middlings  and  oat  hulls  will  not  be  accepted  under  the 
term  and  the  name  of  each  separate  ingre<lient  will  be  required. 

KuLB  No.  9.  Changing  Guarantees,  Guarantees  either  as  regards 
composition  or  ingredients  will  be  changed  only  upon  application  by 
the  manufacturer  accompanied  with  a  statement  of  the  reasons  for 
making  such  change.  The  old  license  certificate  must  be  surrendered 
before  a  new  one  will  be  issued. 

Rule  No.  10.  Unlicensed  Feed,  When  any  unlicensed  "commercial 
feeding  stuffs"  as  defined  in  section  1  of  the  law  is  found  being  offered 
for  sale,  the  agent  or  dealer  offering  the  feed  for  sale  is  notified  and 
advised  to  remove  it  from  sale.  Those  failing  to  accept  the  advice  and 
heed  the  notice  will  be  reported  for  violation  of  the  law. 

Rule  No.  11.  Samples  not  meeting  Guarantee,  In  the  case  of  ap- 
preciably deficient  or  of  adulterated  samples  the  manufacturer  is  given 
ten  days'  advance  notice  in  which  to  file  objections.  A  portion  of  the 
official  sample  is  furnished  if  requested.  As  soon  as  the  deficiency  or 
adulteration  is  detected,  the  agent  or  person  offering  the  feed  for  sale 
is  notified  ^and  advised  to  remove  it  from  sale.  Those  failing  to  accept 
this  advice  will  be  reported  for  violation  of  the  law. 

Rule  No.  12.  Discarding  or  Substituting  Samples,  All  requests  for 
discarding  or  substituting  samples  will  be  refused  unless  an  error  on  the 
part  of  an  agent  of  the  State  Board  of  Agriculture  can  be  shown. 

Rule  No.  13.  Prosecutions,  Original  shippers  of  unlicensed,  adulter- 
ated or  misbranded  feeds  Avill  be  prosecuted  in  all  cases  where  it  is 
possible  to  do  so  either  under  the  State  law  or  through  cooperation 
with  the  United  States  Department  of  Agriculture  under  the  Federal 
Food  and  Drugs  Act.  Local  dealers,  however,  are  directly  responsible 
under  the  law  for  the  feed  they  offer  for  sale  and  will  be  held  accountable 
for  failure  of  such  feed  to  meet  the  requirements  of  the  law,  especially 
for  selling  a  feed  when  notified  to  withdraw  ijt  from  sale. 

Rule  No.  14.  Statement  of  Ingredients,  The  attention  of  those  de- 
siring to  raster  feeds  for  sale  in  this  State  is  especially  directed  to 
the  requirement  of  the  law  regarding  the  declaration  of  ingredients. 
£ach  and  every  substance  used  in  compounding  feed  must  be  given  in  the 
list  of  ingredients  without  regard  to  the  purpose  for  which  it  may  be  used. 

Rule  No.  15.  Net  Weight,  The  law  requires  that  the  "net  weight  of 
the  package  lot  or  parcel"  be  stated  on  the  label.  A  statement  of  the 
gross  weight  only,  will  be  considered  to  be  a  case  of  misbranding  and 
dealt  with  accordingly. 

Rule  No.  16.  Fees,  The  license  fee,  required  by  law,  is  twenty 
dollars  (?20.00)  per  brand.  This  should  be  paid  on  or  before  January 
Ist  of  each  year  or  before  the  feed  is  placed  on  sale.  All  requests  for 
a  reduction  of  the  license  fee  when  the  registration  is  made  after  the 
first  of  the  year  will  be  refused. 

Rule  No.  17.  Rebates,  The  Michigan  feed  law  makes  no  provision 
for  the  payment  of  rebates  to  cover  deficiencies  and  although  this  practice 
often  shows  the  good  intention  of  the  manufacturer,  the  payment  of 
such  rebates  will  have  no  bearing  on  any  subsequent  action  which  may 
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be  taken  in  cases  of  violation  of  the  law.  When  rebates  are  paid,  dealers 
will  be  expected  to  prorate  them  to  the  purchasers  so  that  the  consumers 
may  receive  their  benefit. 


POINTS  OF  INTEREST  TO  DEALERS. 

Represent  only  Reliable  Fiims  and  before  purchasing  feed  for  resale 
in  Michigan,  find  out  if  the  particular  feed  has  been  properly  licensed 
by  the  manufacturer,  broker,  or  party  responsible  for  its  shipment  into 
the  State.  The  State  law  has  no  jurisdiction  over  parties  residing  out- 
side of  the  State  and  the  only  way  they  can  be  reached  is  through 
the  U.  S.  Department  of  Agriculture  for  a  violation  of  the  Federal  Food 
and  Drugs  Act.  Failure  to  license  a  feed  in  Michigan  would  not  be  a 
violation  of  the  Federal  law  and  if  properly  tagged,  shipment  into  the 
State  cannot  be  prevented.  The  Michigan  law  becomes  operative  only 
when  such  feed  is  offered  for  sale  within  the  State.  Ignorance  of  the 
provisions  of  the  law  is  not  sufficient  grounds  for  defense.  When  the 
inspectors  find  an  unlicensed  feed  being  offered  for  sale  the  dealer  is  given 
written  notice  and  requested  to  discontinue  the  sale  until  the  person  or 
concern  responsible  for  shipping  the  product  into  the  State  has  com- 
plied with  the  requirements  of  the  law.  Dealers  who  continue  to  sell 
unlicensed  feeds  after  due  notice  has  heen  given  will  he  held  responsible 
and  evidence  of  the  violation  of  the  feeding  stuffs  law  will  he  submitted 
to  the  Prosecuting  Attorney  in  the  county  wherein  the  violation  occurs. 

The  feeding  stuffs  law  requires  that  when  feed  is  offered  for  sale  in 
bulk  the  dealer  shall  keep  on  hand  cards  upon  which  shall  be  printed 
the  information  indicated  under  paragraph  two,  page  three,  and  upon 
request  the  purchaser  shall  be  furnished  with  such  a  card.  This  require- 
ment applies  to  all  sales  no  matter  how  small  and  must  be  fulfilled  by 
dealers  and  grocers  who  make  a  practice  of  selling  feeds  from  open 
barrels  or  tubs.  That  no  hardship  may  be  worked  on  those  handling 
but  small  quantities  of  feed,  the  administrative  officer  holds  that  the 
law  is  complied  with  if  the  dealer  attaches  to  the  container  from  which 
the  feed  is  sold  a  placard  giving  the  information  above  specified. 

Frequently  it  occurs  that  carload  shipments  reach  their  destination 
untagged.  In  such  cases  the  dealer  should  telephone  or  telegraph  the 
manufacturer  or  jobber  immediately  for  proper  tags  and  insist  upon 
getting  them  at  once  as  the  sale  of  untagged  feeds  is  not  permissible 
under  any  circumstances.  Tags  sent  forward  by  mail  or  placed  in  a 
carload  of  feed  but  not  attached  to  the  bags  should  be  put  on  as  the  car 
is  unloaded.  Some  responsible  person  should  give  the  matter  of  proper 
tagging  careful  attention  rather  than  trust  it  to  some  irresponsible 
laborer. 

Retain  Freight  Bills.  The  State  inspectors  of  feeding  stuffs  are  also 
federal  inspectors  and  authorized  to  take  samples  of  shipments  made  in 
violation  of  the  Federal  Food  and  Drugs  Act.  In  order  to  establish 
evidence  of  interstate  shipment  it  is  necessary  to  secure  copies  of  the 
freight  bill,  bill  of  lading  and  bill  of  sale  covering  a  shipment.  Dealars 
should,  therefore,  keep  on  file  all  the  documents  and  papers  relating 
in  any  way  to  all  interstate  shipments  of  feed  stuffs. 
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POINTS  OP  INTEREST  TO  PURCHASEDS. 


Ck)nsult  the  annual  bulletin  and  find  out  what  companies  are  most 
consistently  meeting  their  guarantees. 

Do  not  buy  a  feed  simply  because  it  is  cheap  without  comparing  the 
guaranteed  analysis  with  that  of  other  feeds  that  may  be  available  and 
also  exanjine  it  carefully  to  determine,  if  possible,  the  ingredients  of 
which  it  is  composed.  In  these  times  of  high  prices,  one  should  consider 
these  points  carefully. 

Do  not  send  samples  for  analysis  without  first  writing  for  instructions 
on  how  to  secure  a  representative  sample.  A  sample  from  one  bag  or  a 
small  handful  taken  from  the  top  of  several  bags  is  not  representative 
and  an  analysis  of  such  a  sample  would  be  of  no  value.  The  cost  of  mak- 
ing an  analysis  is  considerable  and  we  cannot  take  the  time  to  analyze 
samples  that  are  not  representative  of  the  lot  from  which  they  were 
taken.  Our  inspectors  are  continually  collecting  samples  of  feeding 
stuffs  and  in  many  cases  we  can  furnish  information  concerning  a 
particular  brand  of  feed  without  making  another  analysis. 

When  purchasing  feed  in  car  lots,  an  inspector  will  be  sent  to  draw 
samples  if  the  office  of  the  chemist  in  charge  is  notified  upon  arrival  of 
the  car. 

Do  not  accept  feed  in  untagged  or  unlabeled  bags  except  such  feeds 
as  are  exempt  from  license  as  heretofore  mentioned.  An  untagged  pack- 
age gives  the  purchaser  no  guarantee  as  to  analysis  or  ingredients  and 
furthermore  the  product  is  sold  in  violation  of  the  feeding  stuffs  law. 
Such  cases  should  be  brought  to  the  attention  of  the  office  of  the  chemist. 

When  buying  bulk  feeds  that  are  subject  to  license,  demand  of  the 
seller  a  printed  guarantee  giving  the  chemical  an^ysis  and  ingredients — 
the  law  provides  that  the  purchaser  may  have  this  information. 

COOPERATION  WITH  U.  S.  DEPARTMENT  OP  AGRICULTURE. 

Through  a  plan  of  cooperation  devised  by  the  U.  S.  Department  of 
Agriculture  the  State  inspectors  are  empowered  to  collect  samples  from 
interstate  shipment  of  feed  stuffs  found  in  Michigan  under  the  Food 
&  Drugs  Act.  In  this  cooperative  work  fifteen  cases  were  referred 
to  the  laboratory  of  the  central  inspection  district  in  Chicago;  eleven 
of  the  samples  were  collected  on  account  of  deficiencies  in  protein,  and 
four  were  taken  at  the  suggestion  of  the  Chief  Inspector  of  the  central 
inspection  district. 

DEFINITIONS. 

m 

The  following  definitions  of  Feeding  Stuffs  and  by-products  used  for 
feeding  purposes  have  been  adopted  by  the  Association  of  Feed  Control 
Officials  of  the  United  States  at  their  several  meetings,  and,  in  the  in- 
terest of  uniformity,  it  is  urged  that  all  manufacturers  and  millers  ad- 
here to  them  as  closely  as  possible  in  labeling  the  feeds  intended  for  sale 
in  Michigan. 

Meal  is  the  clean,  sound,  ground  product  of  the  entire  grain,  cereal  or 
seed  which  it  purports  to  represent. 

Chop  is  a  ground  or  chopped  feed  composed  of  one  or  more  different 
cereals  or  by-products  thereof.  If  it  bears  a  name  descriptive  of  the  kind 
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of  cereals,  it  must  be  made  exclusively  of  the  entire  grains  of  those 
cereals. 

Screenings  are  the  smaller  imperfect  grains,  weed  seeds  and  other 
foreign  material  having  feeding  vsdue,  separated  in  cleaning  the  grain. 

Alfalfa  Meal  is  the  entire  alfalfa  hay  ground,  and  does  not  contain  an 
admixture  of  ground  alfalfa  straw  or  other  foreign  materials. 

ANIMAL  PRODUCTS. 

Blood  M\eal  is  ground  dried  blood. 

Cracklings  are  the  residue  after  partially  extracting  the  fats  and  oils 
from  the  animal  tissue.  If  they  bear  a  name  descriptive  of  their  kind, 
composition  or  origin,  they  must  correspond  thereto. 

Digester  Tankage  is  the  residue  from  animal  tissue  exclusive  of  hoof 
and  horn,  specially  prepared  for  feeding  purposes  by  tanking  under  live 
steam,  drying  under  high  heat,  and  suitable  grinding.  If  it  contains 
more  than  10  per  cent  of  phosphoric  acid  (P2O5),  it  must  be  designated 
Digester  Meat  and  Bone  Tankage. 

Meat  Scrap  and  Meat  Meal  are  the  ground  residues  from  animal  tissue 
exclusive  of  hoof  and  horn.  If  they  contain  more  than  10  per  cent  of 
phosphoric  acid  (P2O5),  they  must  be  designated  Meat  and  Bone  Scrap, 
and  Meat  and  Bone  Meal.  If  they  bear  a  name  descriptive  of  their  kind, 
composition  or  origin,  they  must  correspond  thereto. 

brewers'  and  distillers'  products. 

Brewers'  Dried  Chrains  are  the  properly  dried  residue  from  cereals  ob- 
tained in  the  manufacture  of  beer. 

Distillers'  Dried  Grains  are  the  dried  residue  from  cereals  obtained  in 
the  manufacture  of  alcohol  and  distilled  liquors.  The  product  shall  bear 
the  designation  indicating  the  cereal  predominating. 

Malt  Sprouts  are  the  sprouts  of  the  barley  grain.  If  the  sprouts  are 
derived  from  any  other  malted  cereal,  the  source  must  be  designated. 

BUCKWHEAT   PRODUCTS. 

Buckwheat  Shorts  or  Buckwheat  Middlings  are  that  portion  of  the 
buckwheat  grain  immediately  inside  of  the  hull  after  separation  from  the 
flour. 

CORN   PRODUCTS. 

Com  Bran  is  the  outer  coating  of  the  corn  kernel. 

Corn  Feed  Meal  is  the  by-product  obtained  in  the  manufacture  of 
cracked  corn,  with  or  without  aspiration  products  added  to  the  siftings, 
and  is  also  the  by-product  obtained  in  the  manufacture  of  table  meal  from 
the  whole  grain  by  the  non-degerminating  process. 

Corn  Germ  Meal  is  a  product  in  the  manufacture  of  starch,  glucose 
and  other  corn  products,  and  is  the  germ  layer  from  which  a  part  of  the 
com  oil  has  been  extracted. 

Grits  are  the  hard,  flinty  portions  of  Indian  com,  without  hulls  and 
germ. 

Com  Gluten  Meal  is  that  part  of  commercial  shelled  com  that  remains 
after  the  separation  of  the  larger  part  of  the  starch,  the  germ  and  the 
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bran,  by  the  processes  employed  in  the  manufacture  of  cornstarch  and 
glucose.    It  may  or  may  not  contain  com  solubles. 

Com  Gluten  Feed  is  that  portion  of  commercial  shelled  corn  that  re- 
mains after  the  separation  of  the  larger  part  of  the  starch  and  the  germ 
by  the  processes  employed  in  the  manufacture  of  cornstarch  and  glucose. 
It  may  or  may  not  contain  corn  solubles. 

Hominy  Feed,  Hominy  Meal  or  Hominy  Chop  is  a  kiln-dried  mixture 
of  the  miU  run  bran  coating,  the  mill  run  germ,  with  or  without  a  partial 
extraction  of  the  oil  and  a  part  of  the  starchy  portion  of  the  white  corn 
kernel  obtained  in  the  manufacture  of  hominy,  hominy  grits  and  com 
meal  by  the  degerminating  process. 

Yellow  Hominy  Feed,  Yellow  Hominy  Meal  or  Yellow  Hominy  Chop  is 
a  kilij-dried  mixture  of  the  mill  run  bran  coating,  the  mill  run  germ, 
with  or  without  a  partial  extraction  of  the  oil  and  a  part  of  the  starchy 
portion  of  the  yellow  com  kernel  obtained  in  the  manufacture  of  yellow 
hominy  grits  and  yellow  corn  meal  by  the  degerminating  process. 

OIL  CAKE. 

Oil  Cake  is  the  residual  cake  obtained  after  extraction  of  pai*t  of  the 
oil  by  crushing,  cooking  and  hydraulic  pressure  from  seeds  screened  and 
cleaned  of  weed  seeds  and  other  foreign  materials  by  the  most  improved 
commercial  processes.  When  used  alone  the  term  "oil  cake"  shall  be  un- 
derstood to  designate  the  product  obtained  from  partially  extracted, 
screened  and  cleaned  flaxseed.  When  used  to  cover  any  other  product, 
the  name  of  the  seed  from  which  it  is  obtained  shall  be  prefixed  to  "oil 
cake." 

Ground  Oil  Cake  is  the  product  obtained  by  grinding  oil  cake.  When 
used  alone,  the  term  "ground  oU  cake"  shall  be  understood  to  designate 
the  product  obtained  from  partially  extracted,  screened  and  cleaned  flax- 
seed. When  used  to  cover  any  other  product  the  name  of  the  seed  from 
which  it  is  obtained  shall  be  prefixed  to  "ground  oil  cake." 

COTTONSEED   PRODUCTS. 

Cottonseed  Meal  is  a  product  of  the  cottonseed  only,  composed  princi- 
pally of  the  kernel  with  such  portion  of  the  hull  as  is  necessary  in  the 
manufacture  of  oil ;  provided  that  nothing  shall  be  recognized  as  cotton- 
seed meal  that  does  not  conform  to  the  foregoing  definition  and  that  does 
not  contain  at  least  36  per  cent  of  protein. 

Choice  Cottonseed  Meal  must  be  finely  ground,  not  necessarily  bolted, 
perfectly  sound  and  sweet  in  odor,  yellow,  free  from  excess  of  lint  and 
must  contain  at  least  41  per  cent  of  protein. 

Prime  Cottonseed  Meal  must  be  finely  ground,  not  necessarily  bolted,  of 
sweet  odor,  reasonably  bright  in  color,  yellow,  not  brown  or  reddish,  free 
from  excess  of  lint,  and  must  contain  at  least  38.6  per  cent  of  protein. 

Good  Cottonseed  Meal  must  be  finely  ground,  not  necessarily  bolted,  of 
sweet  odor,  reasonably  bright  in  color,  and  must  contain  at  least  36  per 
cent  of  protein. 

Cottonseed  Feed  is  a  mixture  of  cottonseed  meal  and  cottonseed  hulls 
containing  less  than  36  per  cent  of  protein. 

Cold  Pressed  Cottonseed  is  the  product  resulting  from  subjecting  the 
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whole  undecorticated  cottonseed  to  the  cold  pressure  process  for  the  ex- 
traction of  oil,  and  includes  the  entire  cottonseed  less  the  oil  extracted. 

Ground  Cold  Pressed  Cottonseed  is  the  ground  product  resulting  from 
subjecting  the  whole  undecorticated  cottonseed  to  the  cold  pressure  pro- 
cess for  the  extraction  of  oil,  and  includes  the  entire  ground  cottonseed 
less  the  oil  extracted. 

LINSEED   AND    FLAX    PRODUCTS. 

Linseed  Meal  is  the  ground  product  obtained  after  extraction  of  part 
of  the  oil  from  ground  flaxseed  screened  and  cleaned  of  weed  seeds  and 
other  foreign  materials  by  the  most  improved  commercial  processes, 
provided  that  the  final  product  shall  not  contain  over  6  per  cent  of  weed 
seeds  and  other  foreign  materials  and  provided  further  that  no  portion 
of  the  stated  6  per  cent  of  weed  seeds  and  other  foreign  materials  shall 
be  deliberately  added. 

Oil  Meal  is  the  ground  product  obtained  after  the  extraction  of  part 
of  the  oil  by  crushing,  cooking  and  hydraulic  pressure,  or  by  crushing, 
heating  and  the  use  of  solvents  from  seeds  which  have  been  screened 
and  cleaned  of  weed  seeds  and  other  foreign  materials  by  the  most  im- 
proved commercial  processes.  When  used  alone  the  term  "Oil  Meal'' 
shall  be  understood  to  designate  linseed  meal  as  defined.  When  used  to 
cover  any  other  product  the  name  of  the  seed  from  which  it  is  obtained 
shall  be  prefixed  to  the  words  "oil  meal." 

Old  Process  Oil  Meal  is  the  ground  product  obtained  after  extraction 
of  part  of  the  oil  by  crushing,  cooking  and  hydraulic  pressure  from  seeds 
screened  and  cleaned  of  weed  seeds  and  other  foreign  materials  by  the 
most  improved  commercial  processes.  When  used  alone  the  term  "Old 
Process  Oil  Meal"  shall  be  understood  to  designate  linseed  meal  as  de- 
fined, made  by  the  old  process.  When  used  to  cover  any  other  product 
the  name  of  the  seed  from  which  it  is  obtained  shall  be  prefixed  to  "old 
process  oil  meal." 

New  Process  Oil  Meal  is  the  ground  product  obtained  after  extraction 
of  part  of  the  oil  by  crushing,  heating  and  the  use  of  solvents  from  seeds 
screened  and  cleaned  of  weed  seeds  and  other  foreign  materials  by  the 
most  improved  commercial  processes.  When  used  alone  "New  Process 
Oil  Meal"  shall  be  understood  to  designate  linseed  meal  as  defined, 
made  by  the  new  process.  When  used  to  cover  any  other  product  the 
name  of  the  seed  from  which  it  is  obtained  shall  be  prefixed  to  "new 
process  oil  meal." 

Flax  Plant  By-Product  is  that  portion  of  the  flax  plant  remaining  after 
the  separation  of  tlie  seed,  tlie  bast  fiber  and  a  portion  of  the  shives,  and 
consists  of  flax  shives,  ihix  pods,  broken  and  immature  flax  seeds  and  the 
cortical  tissue  of  the  stem. 

Ground  Flaxseed  or  Flaxseed  Meal  is  the  product  obtained  by  grinding 
flaxseed  which  has  been  screened  and  cleaned  of  weed  seeds  and  other 
foreign  material  by  the  most  improved  commercial  processes,  provided 
that  the  final  product  shall  not  contain  over  4  per  cent  of  weed  seeds 
and  other  foreign  materials,  and  provided  further  that  no  portion  of 
the  stated  4  per  cent  of  weed  seeds  and  other  foreign  materials  shall  be 
deliberately  added. 

Unscreened  Flaxseed  Oil  Feed  is  the  ground  product  obtained  after  ex- 
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traction  of  part  of  the  oil  from  unscreened  flaxseed  by  crushing,  cooking 
and  hydraulic  pressure,  or  by  crushing,  heating  and  the  use  of  solvents. 
When  sold  without  grinding  the  unground  product  shall  be  designated 
as  *Hinscreened  flaxseed  oil  feed  cake." 

Ingredients  of  Unscreened  Flaxseed  Oil  Feed — Ground  cake  from  par- 
tially extracted  flaxseed  and  foreign  seeds  (wheat,  wild  buckwheat, 
pigeon  grass,  wild  mustard,  etc.) 

Screenings  Oil  Feed  is  the  ground  product  obtained  after  extraction  of 
part  of  the  oil  by  crushing,  cooking  and  hydraulic  pressure,  or  by  crush- 
ing, heating  and  the  use  of  solvents  from  the  smaUer  imperfect  grains, 
w^d  seeds  and  other  foreign  materials  having  feeding  value  separated 
in  cleaning  the  grain.  The  name  of  the  grain  from  which  the  screenings 
are  separated  shall  be  prefixed  to  "screenings  oil  feed." 

OAT  PRODUCTS. 

Oat  Qroats  are  the  kernels  of  the  oat  berry. 

Oat  Hulls  are  the  outer  chaffy  coverings  of  the  oat  grain. 

Oat  Middlings  are  the  floury  portion  of  the  oat  groat  obtained  in  the 
milling  of  rolled  oats. 

Oat  Shorts  are  the  covering  of  the  oat  grain  lying  immediately  inside 
the  hull,  being  a  fuzzy  material  carrying  with  it  considerable  portions 
of  the  fine  floury  part  of  the  groat  obtained  in  the  milling  of  rolled  oats. 

Clipped  Oat  By-Product  is  the  resultant  by-product  obtained  in  the 
manufacture  of  clipped  oats.  It  may  contain  light,  chaffy  material 
broken  from  the  ends  of  the  hulls,  empty  hulls,  light,  immature  oats  and 
dust.    It  must  not  contain  an  excessive  amount  of  oat  hulls. 

PEANUT    PRODUCTS. 

Peanut  Oil  Cake  is  the  residue  after  the  extraction  of  part  of  the  oil 
by  pressure  or  solvents  from  peanut  kernels. 

Peanut  Oil  Meal  is  the  ground  residue  after  the  extraction  of  part  of 
the  oil  from  peanut  kernels. 

Unhulled  Peanut  Oil  Feed  is  the  ground  residue  obtained  after  extrac- 
tion of  part  of  the  oil  from  whole  peanuts,  and  the  ingredients  shall  be 
designated  as  "peanut  meal  and  hulls." 

RICE   PRODUCTS. 

Rice  Bran  is  the  cuticle  beneath  the  hull. 
Rice  Hulls  are  the  outer  chaffy  coverings  of  the  rice  grain. 
Rice  Polish  is  the  finely  powdered  material  obtained  in  polishing  the 
kernel. 

WHEAT   PRODUCTS. 

Wheat  Bran  is  the  course  outer  coatings  of  the  wheat  berry  obtained 
in  the  usual  commercial  milling  process  from  wheat  that  has  been  cleaned 
and  scoured. 

Shorts  or  Standard  Middlings  are  the  fine  particles  of  the  outer  and 
inner  bran  separated  from  bran  and  white  middlings. 

Wheat  White  Middlings  or  White  Middlings  are  that  part  of  the  offal 
of  wheat  intermediate  between  shorts  or  standard  middlings  and  red  dog. 
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Shipatuff  or  Wheat  Mixed  Feed  is  a  mixture  of  the  products  other  than 
the  flour  obtained  from  the  milling  of  the  wheat  berry. 

Red  Dog  is  a  low  grade  wheat  flour  containing  the  finer  particles  of 
bran. 

Wheat  Bran  with  Mill  Run  Screenmgs  is  pure  wheat  bran  plus  the 
screenings  which  were  separated  from  the  wheat  used  in  preparing  said 
bran. 

Wheat  Bran  with  Screenings  not  Exceeding  Mill  Run  is  either  wheat 
bran  with  the  whole  mill  run  of  screenings  or  wheat  bran  with  a  portion 
of  the  mill  run  of  screenings,  provided  that  such  portion  is  not  an  inferior 
portion  thereof. 

MISCELLANEOUS  PRODUCTS. 

Yeast  or  Vinegar  Dried  Grains  are  the  properly  dried  residue  from  the 
mixture  of  cereals,  malt  and  malt  sprouts  (sometimes  cottonseed  meal) 
obtained  in  the  manufacture  of  yeast  or  vinegar  and  consists  of  com  or 
corn  and  rye  from  which  most  of  the  starch  has  been  extracted,  together 
with  malt  added  during  the  manufacturing  process  to  change  the  starch 
to  sugars,  and  malt  sprouts  (sometimes  cottonseed  meal)  added  during 
the  manufacturing  process  to  aid  in  filtering  the  residue  from  the  wort 
and  serve  as  a  source  of  food  supply  for  the  yeast. 

Palm  Kernel  Oil  Meal  is  the  ground  residue  from  the  extraction  of  part 
of  the  oil  by  pressure  or  solvents  from  the  kernel  of  the  fruit  of  the  Elaeis 
guineensis  of  Elaeis  malanococca. 

Ivory  Nut  Meal  is  ground  ivory  nuts. 

TENTATIVE   DEFINITIONS. 

Barley  Feed  is  the  entire  by-product  resulting  from  the  manufacture  of 
pearl  barley  made  from  clean  barley. 

Barley  Mixed  Feed  is  the  entire  offal  from  the  milling  of  barley  flour 
from  clean  barley  and  is  composed  of  barley  hulls  and  barley  middlings. 

Dried  Beet  Pulp  is  the  material  obtained  by  drying  the  residue  from 
sugar  beets  which  have  been  extracted  in  the  process  of  manufacturing 
sugar  and  shall  not  contain  excessive  amounts  of  crowns,  tails  or  sand. 

Cocoanut  Oil  Meal  is  the  ground  residue  from  the  extraction  of  part 
of  the  oil  from  the  meat  of  the  cocoanut. 

Wheat  Bran  consists  of  the  course  oiiter  coatings  of  the  kernel  obtained 
in  the  usual  commercial  process  of  milling  from  wheat  that  has  been 
cleaned  and  scoured. 

Shorts  or  Standard  Middlings  consists  mostly  of  the  fine  particles  of 
bran  and  germ  and  contains  very  little  of  fibrous  offal  obtained  from  the 
"tail  of  the  mill." 

Gray  (or  total)  Shorts  consists  of  the  fine  particles  of  the  outer  bran, 
the  inner  or  "Bee-wing'-  bran,  the  germ  and  the  offal  or  fibrous  material, 
obtained  in  the  last  reductions  in  milling. 

White  Shorts  or  White  Middlings  consists  of  a  smaller  portion  of  the 
fine  bran  particles  and  the  germ  and  a  much  greater  portion  of  the  fibrous 
offal  from  the  "tail  of  the  mill." 

Red  Dog  consists  of  a  mixture  of  low-grade  flour,  fine  particles  of  bran 
and  the  fibrous  offal  from  the  "tail  of  the  mUl." 

Wheat  Mixed  Feed  consists  of  pure  wheat  bran  and  the  gray  or  total 
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shorts  or  middlings  combined  in  the  proportions  obtained  in  the  usual 
process  of  commercial  milling. 

Wheat  Bran  and  Standard  Middlings  consists  of  the  two  commodities 
as  defined  above  mixed  in  the  proportions  obtained  in  the  usual  process 
of  commercial  milling. 

(Note — If  to  any  of  the  foregoing  brands  of  feed  there  should  be  added  screenings,  or  scourings, 
as  hereinafter  deftned,  either  ground  or  unground,  bolted  or  unbolted,  such  brand  shall  be  so  Tegiat&red, 
labeled  and  sold  as  clearly  to  Indicate  this  fact.  The  word  "Screenings"  or  "Scourlugs,"  as  the  case 
may  be,  shall  appear  as  a  part  of  the  name  or  brand  and  sball  be  printed  In  the  same  size  and  face  of 
type  as  the  remainder  of  the  brand  name.) 

Screenings  consists  of  the  smaller  imperfect  grains,  weed  seeds  and 
other  foreign  materials  having  feeding  value  separated  in  cleaning  the 
grain. 

Scourings  consists  of  such  portions  of  the  cuticle,  brush,  white  caps, 
dust  smut,  and  other  materials  as  are  separated  from  the  grain  in  tiie 
usual  commercial  process  of  scouring. 


COURT  CASES. 

Two  cases  of  violation  of  the  law  were  prosecuted  during  the  year. 

The  first  instance  was  against  the  Watson-Higgins  Milling  Co.,  Grand 
Rapids,  Michigan  for  shipping  unlicensed  and  untagged  hog  feed.  The 
shipment  in  question  was  made  to  the  Whalen  Grain  &  Produce  Co., 
Sparta,  Michigan,  and  was  invoiced  as  "Com  feed  meal."  A  corrected 
invoice  sent  later  listed  the  shipment  as  "Hog  meal."  Examination 
of  the  sample  showed  it  to  be  composed  of  corn  feed  meal,  wheat,  oats, 
buckwhea4;  and  screenings.  Notice  of  the  violation  was  sent  to  Watson- 
Higgins  Milling  Co.  They  failed  to  make  any  explanation  of  the  viola- 
tion and  the  evidence  was  accordingly  presented  to  the  prosecuting 
attorney  of  Kent  County.  The  case  was  tried  before  Justice  Beebe  at 
Sparta  who  rendered  a  decision  for  the  people  and  imposed  a  fine  of 
f25. 

An  appeal  was  made  to  the  Circuit  Court  but  the  Judge  ruled  the 
case  out  on  technical  grounds. 

The  second  case  was  against  the  Wm.  A.  Coombs  Milling  Co.,  Cold- 
water,  Michigan.  This  company  persisted  in  shipping  "Wheat  bran  with 
screenings  not  exceeding  mill  run"  without  complying  with  the  law.  One 
shipment  was  found  being  offered  for  sale  by  the  Bronson  Milling  Co., 
Bronson,  Michigan  in  which  the  screenings  were  present  in  large  quan- 
tities. Complaint  was  accordingly  made  and  before  the  case  came  to 
trial  an  officer  of  the  company  appeared  before  the  Justice,  plead  guilty 
and  paid  the  fine  of  |25.00  that  was  imposed.  They  also  complied  with 
the  law  and  took  out  a  license,  thus  permitting  the  sale  of  the  bran  and 
screenings. 
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DISCUSSIONS  OF  RESULTS. 

In  the  following  tables  are  given  the  results  of  analyses  of  1530  feeds, 
twenty-two  of  which  are  not  subject  to  license.  Of  the  1508  licensed 
feeds  97  (6.4%)  were  below  guarantee  in  protein;  seventy  two  (4.8%^) 
were  deficient  in  crude  fat  and  one  hundred  twenty-six  or  8.4%  con- 
tained an  excess  of  crude  fiber.  These  figures  show  a  very  satisfactory 
reduction  in  the  number  of  violations  of  the  feeding  stuffs  law.  There 
has  been  a  steady  decrease  each  year  in  the  number  of  feeds  that  have 
failed  to  conform  to  guarantee  as  is  shown  by  the  following  table: 


Year  ending  July  1, 


Deficient  in  protein... 
Deficient  in  crude  fat, 
Excess  of  fiber 


1916 

1 

1917 

1918 

15% 

11% 

8.3% 

11.5 

8 

7.5 

9.9 

15.1 

12.5 

1919 


6.4% 

4.8 

8.4 


In  making  these  computations  the  following  allowances  for  varia- 
tions from  guarantee  were  made,  protein  1.0  per  cent,  fat  0.5  per  cent 
and  fiber  1.0  per  cent. 

All  samples  of  mixed  feeds  were  examined  microscopicaUy  to  deter- 
mine the  ingredients  and  those  identified  are  given  in  the  table  of  analyses. 
It  is  not  claimed  that  every  ingredient  in  each  feed  was  identified 
as  a  material  could  be  present  in  so  small  a  quantity  as  to  make  its 
identification  almost  if  not  quite  impossible. 

The  term  "Oat  meal  mill  by-product"  will  frequently  appear  in  the 
list  of  ingredients.  In  all  cases  this  refers  to  oat  hulls,  oat  shorts  and 
oat  middlings  in  the  proportion,  presumably,  in  which  they  occur  as 
by-products  in  the  manufacture  of  oat  meal,  which  is  approximately  as 
follows:  oat  hulls  90  per  cent,  oat  shorts  8  per  cent,  oat  middlings  2 
per  cent.  This  product  is  essentially  oat  hulls  and  the  analysis  shows 
it  to  possess  only  a  very  slightly  higher  feeding  value  than  the  clear 
hulls. 

Concerning  samples  Ko.  B  4448  Ryde's  Milk  Mash  and  No.  B  4853 
Ryde's  Cream  Calf  Meal,  Ryde  &  Co.,  in  explanation  for  the  high  crude 
fiber  results,  state  that  they  received  a  poor  grade  of  alfalfa  meal,  some 
of  which  was  used  before  the  poor  quality  was  detected  and  further 
that  in  moving  to  a  new  plant  some  difficulties  were  experienced  with 
labor  and  machinery. 

A  discussion  of  the  results  for  each  class  of  feeding-stuffs  follows: 


COTTONSEED    MEAL. 


One  hundred  forty  three  samples  of  cottonseed  meal,  37  more  than 
last  year,  were  analyzed.  A  great  majority  of  these  were  the  "good" 
grade,  guaranteed  to  contain  36  per  cent  protein.  This  is  the  lowest 
grade  of  meal  recognized  and  is  made  by  adulterating  the  higher  grade 
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meals  with  hulls  or  bj  adding  hulls  to  the  kernels  before  pressing  out 
the  oil. 

During  the  first  year  of  feed  inspection,  by  this  office,  practically  all 
of  the  cottonseed  shipped  into  the  State  was  tagged  as  41  per  cent  meal 
but  the  actual  quality  was  no  better  than  that  shipped  during  the  past 
year  tagged  as  36  per  cent  meal,  and  51  per  cent  of  all  shipments  were  be- 
low guarantee  in  protein  while  during  the  past  year  only  14.7  per  cent  of 
the  inspected  shipments  were  below  guarantee  in  protein. 

While  one  result  of  the  feed  inspection  has  been  to  bring  about  a 
more  truthful  labelling  of  the  meal  it  is  to  be  regretted  that  it  has  not, 
at  the  same  time,  resulted  in  raising  the  standard  of  quality.  This, 
however,  can  only  be  brought  about  by  the  consumers  demanding  the 
higher  grade  meals.  Only  three  shipments  of  "Choice"  meal  (41% 
protein)  were  found  in  the  State  during  the  past  year  and  two  of  these 
were  found  to  be  belew  guarantee  in  protein  and  above  in  crude  fiber. 

Ketail  prices  obtained  by  the  inspectors  for  the  36  per  cent  meal 
ranged  from  f50.00  per  ton  to  $4.00  per  cwt.,  the  average  being  $65.40. 
The  average  percentages  for  protein  and  fat  were  36.7  and  6.7  respec- 
tively. 

Six  samples  of  "Prime"  cottonseed  meal  (38.6%  protein)  were  drawn, 
one  of  which  was  below  guarantee  in  protein  and  three  contained  an 
excess  of  fiber.  The  average  retail  price  was  $66.70  and  the  average 
percentages  for  protein  and  fat  were  38.6  and  6.7  respectively. 

COTTONSEED   FEED. 

Of  eleven  samples  of  cottonseed  feed  drawn  all  were  found  to  be  equal 
to  or  above  the  guaranteed  analysis.  This  feed  is  not  popular  with 
Michigan  feeders  and  as  a  rule  the  difference  in  price  between  cottonseed 
feed  and  cottonseed  meal  is  not  commensurate  with  the  difference  in 
feeding  value  as  the  following  table  will  show: 


CottonReed  meal — 
36%   erade. 

38.6% 

Cotti>n89ed  feed. . . 


Average 
protein 

% 

:?6.7 

38.6 

Average 
fat 
% 

Averasre 
retail      * 
pric3.      1 

1 

6.7 
6.7 

$65  40 
66  70 

20.2 

3.7 

53.18 

Pounds  for  one 
dollar. 


Protein. 


112 
11.6 

7.6 


Fat. 


2.0 
2.0 

1.4 


LINSEED    MEAL. 


Sixty  nine  samples  of  this  feed  were  collected  and  analyzed.  All 
were  fully  equal  to  the  guarantees  in  every  respect.  Iletail  prices  were 
found  to  range  from  $60  per  ton  to  f4.75  per  cwt. 


DISTILLERS   GRAINS. 


This  class  of  feed  is  fast  disappearing  from  the  market  and  during 
the  past  year  only  one  sample  was  found.  This  was  found  to  be  deficient 
in  fat. 
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YEAST    AND    VINBGAB    GRAINS. 

Only  two  samples  of  this  class  of  feed  were  taken  both  of  which  were 
equal  to  guarantee.  This  feed  is  sometimes  confused  with  brewers' 
grains  and  by  some  feed  manufacturers  is  used  in  place  of  brewers' 
grains  when  the  latter  is  declared.  In  mixed  feeds  containing  a  number 
of  ingredients  it  is  very  difiBcult  to  distinguish  between  yeast  or  vinegar 
grains  and  brewers'  grains.  The  yeast  and  vinegar  grains  are  inferior 
to  brewers'  grains  as  they  have  less  protein  and  considerably  more  fiber. 

MALT   GRAINS. 

This  feed  is  quite  similar  to  brewers'  grains  and  can  well  be  substi- 
tuted for  them  in  mixed  rations.  It  was  offered  for  sale  at  an  average 
price  of  |53.75  per  ton.    The  five  samples  taken  were  in  no  way  deficient. 

GLUTEN    FEED. 

Samples  were  drawn  from  eighteen  lots  of  gluten  feed  ranging  in 
price  from  |56  to  |70.  Five  samples  were  below  guarantee  in  protein. 
None  were  deficient  in  fat  or  contained  an  excess  of  crude  fiber. 

HOMINY  FEED. 

Eleven  samples  of  hominy  feed  were  taken  representing  the  product 
of  six  manufacturers.  All  samples  conformed  closely  to  guarantee  except 
one  which  was  low  in  protein.  This  feed  retailed  at  prices  between 
153.50  and  |60.00  per  ton. 

CORN    GERM    MEAL. 

But  six  lots  of  corn  germ  meal  were  sampled,  all  the  product  of  one 
concern.  With  the  exception  of  one  sample  which  was  deficient  in 
protein,  all  were  well  above  the  guarantees  for  protein  and  fat.  CJom 
germ  meal  is  the  residue  from  corn  germs  after  the  com  oil  has  been 
extracted.  It  has  a  feeding  value  about  equal  to  wheat  middlings. 
The  average  price  of  the  shipments  sampled  was  |62  per  ton. 

CORN    FEED    MEAL. 

The  analyses  of  13  samples  of  com  feed  meal  are  shown  in  the  tables. 
Of  this  number  three  were  below  guarantee  in  both  protein  and  fat 
and  one  in  fat  only.  The  average  percentage  of  fat  found  in  these  four 
samples  was  3.5  while  the  average  guarantee  was  7.8  per  cent.  Such  a 
variation  between  the  guaranteed  and  found  results  indicates  gross 
carelessness  on  the  part  of  the  manufacturers.  The  retail  price  varied 
from  ?2.30  per  cwt.  for  a  lot  sampled  late  in  the  fall  of  1918  to  |72.00 
per  ton  for  a  shipment  found  in  June  1919. 

ANIMAL  BY-PRODUCTS. 

In  this  classification  are  included  digester  tankage  of  all  grades,  meat 
scraps  and  meal  and  poultry  bone.  Four  of  the  27  samples  collected 
were  below  guarantee  in  protein ;  practically  all  were  above  the  guarantee 
for  fat  and  but  one  contained  an  excess  of  crude  fiber. 
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DRIBD  BEET  PULP. 

Seven  samples  of  this  product  were  analyzed  and  all  were  found  to 
conform  closely  to  the  ^aranteed  analysis.  Prices  on  this  feed  varied 
from  f46  to  f55  per  ton. 

ALFALFA   MEAL. 

No  deficiencies  are  found  in  the  results  of  analysis  of  seven  samples 
of  alfalfa  meal.  The  highest  priced  lot  was  offered  for  sale  at  f56.10 
per  ton  and  the  lowest  price,  $40,  was  found  in  a  town  less  than  ten 
miles  distant  from  the  former.  An  explanation  for  a  difference  of  f  16.10 
per  ton  on  two  lots  of  the  same  sort  of  feed,  sold  under  practically  the 
same  guarantee,  is  difficult  to  find. 

CALF    MEALS. 

The  average  analysis  of  40  samples  of  calf  meal  collected  during  the 
past  year  is  as  follows:  protein  23.7%,  fat  5.2%,  crude  fiber  5.6%.  The 
average  price  was  $6.43  per  cwt,  but  instances  were  found  where  the 
price  was  f  15  and  even  |20  for  meals  having  no  unusual  composition. 
Nine  of  the  samples  (22.5%)  were  deficient  in  protein;  10  or  25%  were 
deficient  in  fat;  and  six  (15%)  contained  an  excess  of  fiber.  There 
can  be  no  Intimate  excuse  for  so  many  failures  to  comply  with 
guaranteed  analysis  in  one  class  of  feeds.  Manufacturers  should  reduce 
their  guarantees  to  conform  with  the  analysis  of  their  particular  feeds 
or  better  the  quality  of  the  feeds  to  meet  the  guarantees.  Purchasers 
should  remember,  that  according  to  the  results  obtained  last  year,  in 
buying  calf  meal  they  stand  approximately  one  chance  in  four  of  get- 
ting an  article  that  is  below  guarantee  and  that  at  a  high  price. 

HOG  FEEDS. 

Results  on  58  samples  of  hog  feeds  are  reported  this  year;  of  this 
number  8.6%  were  below  guarantee  in  protein;  5.2%  were  below  in  fat; 
and  12.1%  contained  an  excess  of  fiber  over  the  guarantee.  The  average 
analysis  was  protein  15.9%,  fat  4.3%  and  fiber  7.9%.  The  lowest  price 
was  f42.00  per  ton  and  the  highest  $5.00  per  cwt.,  the  latter  being  for 
a  feed  similar  to  a  calf  meal  and  intended  for  weanling  pigs. 

DAIRY   AND    STOCK    FEEDS. 

Two  hundred  and  seventy-three  samples  were  collected  and  analyzed. 
Eighteen  or  6.6%  and  19  or  7%  were  below  guarantee  in  protein  and 
fat  respectively  and  27  or  9.9%  contained  an  excess  of  fiber.  This  is 
a  marked  improvement  over  last  year  when  the  corresponding  figures 
were  7.1%,  20.3%  and  15.9%.  While  the  price  of  this  class  of  feed  has 
increased  tremendously  during  the  past  three  years  the  rate  of  increase 
has  not  been  out  of  proportion  to  the  increases  noted  for  the  other 
classes  of  feed. 

In  examining  the  lists  of  ingredients  used  in  compounding  the  var- 
ious dairy  feeds  it  will  be  observed  that  a  large  number  of  materials 
are  used  in  which  a  wide  range  in  digestibility  occurs.  In  purchasing 
dairy  feeds  on  the  present  market  one  should  carefully  study  the  com- 
position fipd  avoid  those  that  contain  large  amounts  of  low  grade  feed. 


18  EXPERIMENT  STATION  BULLETIN. 

In  order  to  better  show  the  average  percentage  composition,  the  dairy 
and  stock  feeds  are  given  under  separate  headings  in  the  table  of  sum- 
maries while  in  the  table  giving  the  detail  of  inspection  the  two  classes 
are  combined.    This  is  true  of  these  feeds  both  with  and  without  molasses. 

MOLASSES    DAIRY    AND    STOCK    FBBDS. 

Of  this  class  of  feeding  stuffs,  80  in  number,  10%  were  deficient  in 
protein;  six  or  7.5%  were  deficient  in  fat,  and  13  (16.3%)  contained 
an  excess  of  fiber.  The  corresponding  percentages  reported  last  year 
were  19.5,  13.0  and  35.1.  This  shows  a  commendable  decrease  in  the 
number  of  deficiencies. 

HORSE    FEEDS. 

Samples  of  18  horse  feeds  containing  no  molassees  were  analyzed  and 
all  conformed  to  guarantee  except  one  which  was  high  in  fiber  con- 
tent. A  majority  of  these  feeds  was  a  mixture  of  hominy  feed,  corn 
feed  meal,  and  ground  oat  meal  mill  by-products  with  small  amounts  of 
salt  added.  Others  consisted  of  mixtures  of  rolled  or  crushed  com, 
oats  and  barlev. 

Ilcsults  of  analysis  on  48  samples  of  molasses  horse  feeds  are  tabulated. 
One  sample  (2.1%)  was  deficient  in  protein;  all  were  equal  to  guarantee 
in  fat;  and  4  (8.3%)  contained  an  excess  of  crude  fiber.  With  but  few 
exceptions  alfalfa  meal  is  the  base  of  these  feeds  with  some  grain, 
usually  corn  and  oats,  and  molasses  added.  The  price  is  not  far 
different  from  that  of  tlie  horse  feeds  previously  mentioned,  being  from 
$51  to  $G6  per  ton. 

■ 

POULTRY    FEEDS. 

Four  hundred  and  five  samples  of  poultry  feed  were  analyzed  of  which 
333  were  scratch  feeds,  chick  feeds  and  pigeon  feeds ;  and  72  were  mash 
feeds.  Of  the  total  number  2.2%  were  below  guarantee  in  protein; 
2.5%  in  fat;  and  2.5%  were  above  in  crude  fiber.  Many  of  the  apparent 
deficiencies  were  due  to  unwise  guarantees  rather  than  poor  quality 
of  the  feed.  The  average  analysis  of  poultry  feeds,  other  than  the 
mashes  was  found  to  be  as  follows:  protein  10.5%,  fat  3.0%,  fiber  3.2%. 
When  compared  with  the  usual  guarantee  of  10%.  protein,  2.5%  fat,  and 
5%  fiber  which  is  used  by  most  of  the  larger  manufacturers  it  is  observed 
that  a  safe  margin  for  variation  is  allowed.  Poultry  feeds  sold  undw* 
this  guarantee  rarely  show  a  deficiency. 

The  average  analysis  and  price  of  poultry  feeds,  other  than  mashes, 
containing  no  grit  were  compared  with  similar  figures  for  feeds  con- 
taining grit  to  determine  which  class  of  feed  represented  the  more 
economical  purchase.  The  average  analysis  of  211  samples  without  grit 
was  found  to  be  10.5%  protein,  3.0%  fat  and  3.8%  fiber;  the  average  of 
57  samples  containing  grit  was  10.1%  protein,  3%  fat  and  3.5%  fiber. 
The  "no  grit"  feeds  sold  at  an  average  price  of  f3.99  per  cwt.  and  the 
"with  grit"  at  $3.76  per  cwt.,  a  difference  of  23  cents.  Assuming  an  esti- 
mated grit  content  of  5%  the  average  analysis  of  the  latter  class  on  a  grit 
free  basis  would  be  10.6%,  3.2%  and  3.7%  for  protein,  fat  and  fiber  respec- 
tively which  corresponds  closely  to  that  of  feeds  with  no  grit.  It  is 
seen  then  that  the  reduction  of  23  cents  in  the  price  of  feeds  containing 
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grit  represents  the  value  of  the  5  pounds  of  grain  in  each  100  pounds  of 
feed  which  has  been  replaced  with  grit.  Putting  a  value  of  1  cent  per 
pound  on  grit  it  is  found  that  the  price  on  a  grit  free  basis  of  feeds  con- 
taining this  material  would  be  $3.91  per  cwt.  From  the  past  year's 
figures  it  would  appear  that  there  is  practically  no  difference  in  the 
actual  purchase  price  of  grains  whether  a  feed  does  or  does  not  contain 
grit.  However,  purchasers  are  advised  to  investigate  the  price  of  both 
classes  of  feeds  before  buying  as  local  prices  often  vary  widely  from  the 
average. 

CORN  AND  OAT   FEEDS. 

Most  of  the  feeds  in  this  class  are  composed  largely  of  corn  feed  meal 
mixed  with  oat  meal  mill  by-products  with  oats  sometimes  added.  The 
analyses  of  the  28  samples  collected  show  2  or  7.1%  below  guarantee  in 
protein,  9  or  32.1%  low  in  fat,  and  12  or  42.9%  high  in  fiber.  Here 
again  the  variation  is  largely  due  to  unwise  guarantees. 

WHEAT    BUAN. 

The  action  of  the  Federal  Food  Administration  in  putting  a  low  fixed 
price  on  wheat  mill  feeds  brought  them  on  the  market  in  unusual 
quantities.  During  the  present  year  122  samples  of  wheat  bran  were 
collected  as  compared  with  4!)  samples  last  year.  Only  4  samples  were 
below  guarantee  in  protein  and  all  were  eiiual  to  guarantee  for  fat.  Ten 
(8.2% )  contained  fiber  in  excess  of  the  guarantee. 

Wheat  brans  containing  no  ground  screenings  are  not  included  in  this 
class  as  the  pure  product  does  not  require  registration  and  consequently 
but  few  of  the  pure  brans  analyzed  were  guaranteed.  The  same  is  true 
of  wheat  middlings  and  wheat  mixed  feed. 

WHEAT    MIDDLINGS. 

One  hundred  fifteen  samples  of  wheat  middlings  were  analyzed  during 
the  year.  Of  this  number  one  sample  was  low  in  protein,  seven  in  fat 
and  nine  high  in  fiber.  Both  standard  and  flour  middlings  are  included 
in  the  list.  The  average  analysis  was  found  to  be  16.9%  protein,  5.1%  fat 
and  7.5%  crude  fiber.  Prices  were  found  to  vary  from  |34.66  to  |60.06 
per  ton.  The  first  was  the  government  price  in  bulk  at  the  mill  and  the 
latter  the  highest  price  found  after  restrictions  had  been  removed. 

WHEAT    MIXED    FEEDS. 

Wheat  mixed  feed  or  shipstuff  is  the  mixture  of  wheat  bran  and  mid- 
dlings as  it  comes  from  the  mill  in  the  manufacture  of  flour.  Nineteen 
samples  of  such  feed  were  drawn  and  all  were  found  to  be  equal  to 
guarantee  in  every  respect. 

WHEAT  AND  RYB   MIXED   FEEDS. 

Eight  samples  were  analyzed  and  all  found  to  conform  to  guarantee 
except  one  which  was  high  in  fiber  content.  These  feeds  consisted  of 
a  mixture  of  wheat  and  rye  middlings  with  ground  screenings. 
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RYE  FEED. 


Kye  feed  corresponds  to,  and  is  derived  in  the  same  manner  from  rye 
as  wlieat  mixed  feed  is  derived  from  wheat.  The  average  analysis  of 
the  eight  samples  collected  was  found  to  be  15.6%  protein,  3.5%  fat  and 
5.4%  fiber.  Four  samples  were  below  guarantee  in  protein  and  one  was 
above  in  crude  fiber. 

OAT    MEAL    MILL   BY-PRODUCTS. 

Analyses  of  14  oat  feeds  are  tabulated  and  there  is  shown  one  deficiency 
each  in  protein  and  fat  with  two  samples  having  an  excess  of  fiber. 
Of  the  14  feeds,  9  were  the  ground  entire  by-product  consisting  of  oat 
hulls,  oat  shorts  and  oat  middlings;  five  were  ground  oat  hulls  alone. 
The  average  analysis  shown  in  the  table  of  summaries  is  6.0%  protein, 
1.9%  fat  and  27.4%  crude  fiber.    The  average  selling  price  was  $30.38. 

As  is  pointed  out  in  a  previous  paragraph,  about  90%  of  this  by- 
product feed  is  oat  hulls.  In  view  of  the  fact  that  but  54%  of  the  total 
dry  matter  in  oat  hulls  is  digestible,  the  feed  has  unquestionably  low 
feeding  value.  Henry  and  Morrison  give  the  value  of  oat  hulls  as,  "only 
little,  if  any  above  that  of  oat  straw."  Few  feeders  would  pay  thirty 
dollars  per  ton  for  ground  oat  straw. 

BARLEY   FEED. 

Six  samples  were  analyzed  one  of  which  was  below  guarantee  in  protein 
and  one  contained  an  excess  of  fiber.  Uniformity  in  the  composition  of 
the  various  samples  was  lacking;  one  sample  was  pure  barley  hulls; 
two  were  barley  hulls  with  barley  screenings ;  and  three  were  a  mixture 
of  the  hulls,  bran,  middlings  and  screenings.  The  last  mentioned  is  the 
true  barley  mill  feed  with  screenings  or  barley  mixed  feed  with  screenings 
and  is  the  only  sort  which  should  be  so  labelled.  Any  other  barley  by- 
product should  be  so  named  as  to  designate  its  true  composition. 

CKREAL   FOOD   BY-PRODUCTS. 

Of  the  27  samples  of  this  class  of  feed  one  is  deficient  in  protein  and 
one  in  fat.  A  great  variety  of  products  is  found  in  this  class  with  a 
similar  variety  of  guarantees. 

MISCELLANEOUS    FEEDS. 

Under  this  heading  are  included  two  samples  of  peanut  bran,  two  of 
pea  bran,  one  of  wheat  scourings,  a  sample  of  ground  flaxseed  screenings 
and  grain  screenings,  and  one  condimental  stock  food.  None  were  de- 
ficient in  protein  or  fat  and  but  one  exceeded  the  guaranteed  percentage 
of  fiber. 
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SUMMARY  OF  INSPECTION. 


• 

Number  of  samples 
anatyied. 

Protein 

• 

Fat. 

Crude  Fiber. 

Feeds. 

• 

1 

1 

Deficient. 

< 

Deficient. 

• 

Excess. 

No. 

Per 
cent. 

No. 

Per 
cent. 

No. 

Per 
cent. 

Cotionseed  Meal 

143 
11 
.9 

2 

5 

18 

9 

6 

13 

27 

7 

7 

40 

58 

139 

74 

34 

6 

18 

48 
72 

333 
2S 

122 

115 

19 

8 

8 

14 

6 
27 

7 
22 

37.5 
20.2 
34.9 
32.6 
19.0 

29.8 
23.3 
10.3 
20.7 
9.4 

53.5 
8.8 
14.8 
23.7 
15.9 

21.4 
19.0 
11.2 
10.3 
9.4 

10.7 
17.0 
10.5 
9.1 
15.2 

16.9 
16.6 
16.2 
15.6 
6.0 

11.1 
12.2 



21 
0 
0 

0 
5 
1 
1 
3 

4 
0 
0 
9 
5 

18 
8 
0 
0 
0 

1 
6 

4 
2 

4 

1 
0 
0 
2 
1 

1 
0 
1 

14.7 
0.0 
0.0 
0.0 
0.0 

0.0 
27.7 
11.1 
16.6 
23.1 

14.8 
0.0 
0  0 

22.5 
8.6 

13.0 

10.8 

0.0 

0.0 

0.0 

2.1 
6.9 
1.2 
7.1 
3.3 

0.9 
0.0 
0.0 
25.0 
7.1 

16.7 

0.0 

14.3 

6.4 
3.7 
6.7 
8.0 
6.0 

5.9 
4.0 
6.2 
10.2 
5.4 

9.0 
0.9 
1.5 
5.2 
4.3 

5.0 
4.5 
3.9 
2.8 
3.9 

2.8 
4.6 
3.0 
4.4 

4.7 

5.1 
4.6 
4.1 
3.5 
1.9 

2.8 
2.0 

1 
0 
0 
1 
0 

0 
0 
0 
0 

4 

0 
0 
0 
10 
3 

14 

6 
5 
0 
0 

0 
3 
7 
9 
0 

7 
0 
0 
0 

1 

0 

1 

0 

0.7 
0.0 
0.0 
100.0 
0.0 

0.0 
0.0 
0.0 
0.0 
30.8 

0.0 
0.0 
0.0 
25.0 
5.2 

10.1 
8.1 

14.7 
0.0 
0.0 

0.0 
4.2 
2.1 
32.1 
0.0 

6.1 
0.0 
0.0 
0.0 
7.1 

0.0 
3.7 
0.0 

13.4 
22.8 
7.8 
11.2 
15.0 

11.1 
7.0 
4.0 
9.2 
3.6 

2.1 

18.6 

29.2 

5.6 

7.9 

10.9 
14.2 
10.6 
12.5 
7.1 

11.4 
7.5 
3.2 
7.6 

10.4 

7.5 
8.2 
7.2 
5.4 
27.4 

15.2 
6.9 

20 
0 
0 
0 
0 

0 
0 
0 
0 
0 

1 
0 
0 
6 
7 

17 

13 

10 

0 

1 

4 

3 

7 

12 

10 

9 
0 

1 
1 
2 

1 
0 
1 

14.0 

CoUooMed  Peed! 

0.0 

T-iwi^  Mml 

0.0 

TKntilffr.  nnuM 

0.0 

Yeast  and  Vinegar  Grains 

0.0 

Malt  Grains 

0.0 

Gluten  Feed 

0.0 

FomiTjv  Feed 

0.0 

Com  Cfcrm  Meal , . , 

0.0 

Com  Feed  Meal 

0.0 

3.7 

Dried  Beet  Pulp 

0.0 

Alfalfa  Meal 

0.0 

CWf  Meals 

15.0 

Hog  Feeds 

12.1 

Dairy  Feeds 

12.2 

MY>lamfii  Dairy  Fffidfl 

17.5 

Stodc  Feeds 

29.4 

Mobsses  Stock  Feeds 

0.0 

n<ffw  Feeds 

5.6 

Molasses  Horse  Feeds 

8.3 

PohHtt  M#<>h  FfXMl* 

4.2 

SeratcJi  Feeds,  Chick  Feeds,  Pigeon  Feeds 

Cora  and  Oat  Ffffds 

2.1 
42.9 

Wheat  Bran 

8.2 

WhMt  MidHKnM   ,             

7.8 

Wheat  Mixed  ^eed 

0.0 

Wheat  and  Rye  Mixed  Feeds. . .  .*. 

12.5 

Rye  Feed 

12.5 

Oat  Meal  Mill  By-Producta 

14.2 

Barley  Feed 

16.7 

Cereal  Food  By-Products 

Miiwdlammit  Feeds 

0.0 
14.3 

Feeds  requiring  no  license 

1530 

97 

•6.4 

72 

•4.8 

126 

•8.4 

'Percentages  calculated  on  1  508  samples  of  liceoEcd  feeds. 
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ANALYSES  OF  FEEDING  STUFFS  FOR  1918-1919. 


B  3350 
B  3454 
B  3628 
B  3644 
B  3665 
B  3750 
B  3972 
B  4075 
B4140 
B  4232 
B4285 
B  4331 
B  4345 
B  4457 
B4705 
B  4887 
B  5000 


B  4002 


B  3194 
B  3627 
B  3899 
B  3932 
B  3983 
B  3994 
B  4059 
B  4147 
B  4213 
B  4405 
B  4460 
B  4480 
B  4805 
B  4889 
B  4907 
B  4912 
B  4921 
B  4925 
B  4931 
B  4962 


B  4455 
B  4456 


B4209 
B  4235 
B  4829 


B  3186 
B  4O40 
B  4287 
B  4454 
B  4683 
B  4844 
B  4899 


Manufacturer  and  Trade  Name. 


COTTONSEED  MEAL. 

American  Cotton  Oil  Co^  New  York,  N.  Y. 

Surety  Brand  Cktttonseed  Meal 

Surety  Brand  Cottonseed  Meal 

Surety  Brand  Cottonseed  Meal 

Surety  Brand  Cottonseed  Meal 

Surety  Brand  Cottonseed  Meal 

Surety  Brand  Cottonseed  Meal 

Surety  Brand  Cottonseed  Meal 

Surety  Brand  C-ottonseed  Meal 

Surety  Brand  Cottonseed  Meal 

Surety  Brand  Cottonseed  Meal 

Surety  Brand  Cottonseed  Meal 

Surety  Brand  Cottonseed  Meal 

Surety  Brand  Cottonseed  Meal , 

Surety  Brand  Cottonseed  Meal 

Surety  Brand  Cottonseed  Meal , 

Surety  Brand  Cottonseed  Meal , 

Surety  Brand  Cottonseed  Meal 


J.  E.  Bartlett  Co.,  Jackson,  Mich 

Fanner  Brand  Prime  Cottonseed  Meal. . . 

Farmer  Brand  Straight  Cottonseed  Meal . 
Farmer  Brand  Straight  Cottonseed  Meal . 
Farmer  Brand  Straight  Cottonseed  Meal . 
Farmer  Brand  Straight  Cottonseed  Meal . 
Farmer  Brand  Straight  Cottonseed  Meal . 
Farmer  Brand  Straight  Cottonseed  Meal . 
Farmer  Brand  Straight  Cottonseed  Meal . 
Farmer  Brand  Straight  Cottonseed  Meal . 
Farmer  Brand  Straight  Cottonseed  Meal 
Fu'mer  Brand  Straight  Cottonseed  Meal 
Farmer  Brand  Straight  Cottonseed  Meal 
Farmer  Brand  Straight  Cottonseed  Meal 
Farmer  Brand  Straight  Cottonseed  Meal 
Farmer  Brand  Straight  Cottonseed  Meal 
Farmer  Brand  Straight  Cottonseed  Meal 
Farmer  Brand  Straight  Cottonseed  Meal 
Farmer  Brand  Straight  Cottonseed  Meal 
Farmer  Brand  Straight  Cottonseed  Meal 
Farmer  Brand  Straight  Cottonseed  Meal . 
Farmer  Brand  Straight  Cottonseed  Meal 


F.  W.  Erode  &  Co.,  Memphis,  Tenn. 


Owl  Brand  H.  G.  Cottonseed  Meal. 
Owl  Brand  H.  G.  Cottonseed  Meal. 


Sampled  at 


Detroit 

S^land 

Detroit 

Detroit 

Lansing 

Lansing 

Clare 

Caro 

Minden  City 

Harlem 

Holland 

Sault  Stc.  Marie 

Marquette 

Grand  Ledge.... 

Oxford 

Harbor  Beach . . . 
Romeo 


f(7.* 
\F.* 


Dove  Brand  Prime  Cottonseed  Meal 
Dove  Brand  Prime  Cottonseed  Meal 
Dove  Brand  Prime  Cottonseed  Meal 


Jay  Brand  Cottonseed  Meal 
Jay  Brand  Cottonseed  Meal 
Jay  Brand  Cottonseed  Meal 
Jay  Brand  Cottonseed  Meal 
Jay  Brand  Cottonseed  Meal 
Jay  Brand  Cottonseed  Meal 
Jay  Brand  Cottonseed  Meal 


Average 

Fowlerville \  F.* 

/(?.• 
Grand  Rapids. . .  \F.* 

Ortonville 

Coopersville 

Ionia 

Mulliken , 

Eaton  E^apids 

Bay  City 

Brown  City 

Three  Oaks 

Clinton 

Grand  Ledge 

Holly 

Petoskey 

Ebn 

Denton 

Wayne 

Plymouth 

Milford 

Pontiac 

Port  Huron 


Average. 


Caro. 
Caro. 


in.* 

\F.' 


Average. 


Niles 

Sparta 

Traverse  City . 

Average. . 


\F.* 


Marshall 

Saginaw 

Holland 

Alpena 

Zeeland 

Traveree  City. 
Flat  Rock.... 


If.' 


9.3 
9.7 
7.6 
8.6 
8.9 
8.8 
6.8 
8.8 
7.3 
9.2 
7.6 
8.4 
8.0 
7.9 
9.0 
9.0 
8.8 


8.5 


7.5 


8.6 
8.3 
8.5 
9.5 
9.6 
8.9 
8.6 
8.8 
8.7 
9.2 
8.6 
8.8 
7.4 
8.3 
8.1 
8.7 
7.7 
8.4 
8  3 
7.6 


8.5 


7.9 

8.2 


8.1 


8.0 
8.6 
9.2 


8.6 


9.4 
8.3 
8.3 
8.7 
8.8 
8.3 
9.1 


S6.0 
37.9 
36.4 
35.6 
37.9 
32.8 
34.3 
34.9 
35.9 
36.1 
33.9 
36.7 
36.1 
36.2 
35.9 
33.9 
37.0 
37.0 


35.8 

38. 6 
39.9 

S9.0 
36.4 
31.5 
36.8 
302 
35.6 
37.1 
35.3 
34.9 
37.7 
38.6 
36.6 
38.6 
37.4 
37.6 
41.0 
35.9 
37.7 
38.8 
36.4 
38.3 


36.6 

4t.O 
40.4 
36.5 


38.5 

S8.6 
37.5 
39.5 
37.6 


38.2 

36.0 
36.3 
35.8 
37.9 
33.0 
36.0 
35.2 
37.4 


2 

o 


5.5 
6.4 
«.4. 
6.2 


6. 
6 
6 


6.8 
5.9 
5.9 
6  5 
7.7 
6.3 
7.2 
5.9 
6.1 
8.7 
7.8 


6.6 

6.0 
7:1 

5.0 
7.3 
5.9 
7.3 
5.9 
7.2 
7.7 
6.4 
6.2 
7.4 
6.3 
5.9 
5  9 
6.1 
6.3 
7.2 
5.9 
7.1 
7.6 
6.3 
8.4 


6.7 

6.0 
6.7 
7.0 


6.9 

6.0 
6.7 
6.2 
7.6 


6.8 

6.0 
7.8 
6.3 
6.5 
6.8 
6.5 
6.0 
6.9 


1 


9 

2 

o 


11.9 
13.2 


14.2 

18.0 

11.4 

17.0 

10.5 

17.3 

960  60 

11.3 

63.00 

17  6 

62  00 

11.1 

66.00 

11.5 

13.8 

65  00 

14.8 

3.05 

13.7 

..•-»■•• 

13.0 
13.1 
13.0 
14.3 
13.3 
11.2 
14.3 
12.1 
11.8 
14.7 
13.3 


13.3 

10.0 
11.0 
15.5 


13.3 

10.0 
14.2 
129 
10.9 


12.6 

HO 
11  6 
15.1 
13.5 
16.3 
14.7 
13.8 
12.7 


s 


s 


HO 

t 

12.2 

$60  66 

11.5 

63  00 

15.1 

60.25 

13.8 

60.25 

17.4 

65.00 

15.2 

15.5 

66.00 

14.4 

64  00 

15.2 

64  00 

15.5 

65  00 

14.6 

66  00 

14.5 

74  00 

11  5 

3.40 

15.9 

63.50 

14.0 

340 

3  75 
3.50 


64.00 
63  50 


3 
3 


S5 

50 


65  00 
3.25 


64.00 
66  50 
65.00 


169.00 
60.00 


68.00 

65.00 

3  50 


50.00 

3.30 

66.00 

67.00 

65.00 

3.40 

3.40 


♦Abreviations  for  Guaranteed  and  Found. 
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F.  W.  BiM*  «  Co..  MhwM*.  T< 


Innd  CottouHd  Mai . . 


Buckv*  Cottofl  ON  Co,  CbnchnU,  Ohki. 


Buokcyc  Good  ColloDKol  Mai 

S.  P.  D»li,  Uttla  Rock,  Ar 

Good  Lud:  Bnikl  ColtonKfd  Med . . 


Albtit  [licltliniin  Co.  Chhugi,  III, 

jmtedMal 

Coiiomsed  Mol .'..\\'..\\'.\'.V.'.'.l'.'.'.'.'.'.'. 

Eut  SL  Uuh  Cotton  Oil  Co,  NiUiinl  3 

Vinli,  III. 

EutSt-LoniaBnndCotUmsenlMnl 

lir  Bnnd  Cott«B«d  M«l 

HT  Brud  Cottonmd  M«] 

ur  Bnnd  CottoHced  Mai 

lir  Bnnd  Cottomad  Mai .... 

..  .  lii  Bnol  CottwMed  Mai 

It.  Clur  Brand  Cottonad  Mai 


MenoiiiiiiH 

T-inii^. 

"      ]te... '.'.'.'.'. 

to.' 

.    ChHloKoi. tF.* 

jC 

CifflCSty, IF.- 

Ypdlnnli 

.    PetoaLcy If> 

.    Hilbdale 

.    Gijlonl 

lf> 

(&• 

.    Detrat \F.' 

.    Coopeniville 

Zwlmd 

.  ^tii.'.'.'.'.'.'.'.'.'.'.'.V.'. 

Alltnn  

.  CoopHniUf 

.  Hoiruid 

.  PlMnmU 

.  Ktlimnioo 

.  KllUEUOO 

.  Itbw* 

,  Albion. .v.:;!!:',::;:; 

.    Coldeiter 

.    Snginnw 

.i  HtrbwEaf^ 

. ,  Battle Crakl .'....'.'.'.'. 
GnlsBburg 

'.\  Aiiegin'...".!!!.'!;.;: 
.  bSIm,'.;;,;:;;;;:; 

,    Leslie 

'.  Flint'!!!;;!!:!!!;!!!' 

Flint 

.  YpBiMiti 

Trenton 
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B4736 
B4748 
B4894 
B4897 
B4906 
B4927 
B4928 
B  4940 
B  4943 
B  4947 


B3471 
B4577 
B  4810 


B3916 


B4283 
B4557 
B4600 


B4319 


B4246 
B4290 
B4886 


B4102 


B4415 


1947 


B 

B8I 
B4401 
B4703 
B4713 
B  4926 
B  4966 
B  4971 
B  4981 


B  3795 
B  3865 
B  3000 
B  3901 
B  3909 
B  3950 


Manufacturer  and  Trade  Name. 


Eait  St  Loub  Cotton  OH  Co^  Nitiontl 
Stoek  Yanlt.  IU.-Con. 

St -Clair  Brand  Cottonseed  Meal 

St.  Clair  Brand  Cott^inaeed  Meal 

St.  Clair  Brand  Cottonseed  Meal 

St.  Clair  Brand  Cottonseed  Meal 

St.  Clair  Brand  Cottonseed  Meal 

St.  Clair  Brand  Cottonseed  Meal 

St.  Clair  Brand  Cottonseed  Meal 

St.  Clair  Brand  Cottonseed  Meal 

St.  Clair  Brand  Cottonseed  Meal 

St.  Clair  Brand  Cottonseed  Meal 


HtiM  A  Edwirdt  Co.,  Chieago,  III. 

Cottonseed  Meal , 

Cottonseed  Meal 

Cottonseed  Meal 


Humphreys  Godwin  Co.,  Momphb,  Tonn. 

Forfat  Brand  Cottonseed  Meal 

Danish  Brand  Cottonseed  Meal 

Danish  Brand  Cottonseed  Meal 

Danish  Brand  Cottonseed  Meal 

Imperial  Cotto  Saleo  Co.,  Chleaao.  III. 

Impmal  Cotto  Cottonseed  Meal 

C.  L.  Montgomeiy  Co.,  Memphis,  Tenn. 

Star  Brand  Cottonseed  Meal 

Star  Brand  Cottonseed  Meal 

Star  Brand  Cottonseed  Meal 

W.  C.  Nothem.  Uttle  Rock.  Arte. 

Standard  Brand  Cottonseed  Meal 

Southern  Cotton  Oil  Co.,  Uttle  Rock.,  Arte. 

Sooco  Brand  Cottonseed  Meal 

Wagner  White  Co.,  Inc.,  Jackson,  Mich. 

Wawoo  Brand  Cottonseed  Meal 

Wawoo  Brand  Cottonseed  Meal 

Wawco  Brand  Cottonseed  Meal 

V»wco  Brand  Cottonseed  Meil 

Wawoo  Brand  Cottonseed  Meal 

Wawoo  Brand  Cottonseed  Meal 

Wawoo  Brand  Cottonseed  Meal 

Wawoo  Brand  Cottonseed  Meal 

Wawco  Brand  Cottonseed  Meal 

E.  U  Wellmtn.  Qruid  Rapids,  Mich. 

Feeders  Favorite  Cottonseed  Meal 

Feeders  Favorite  Cottonseed  Meal 

Feeders  Favorite  Cottonseed  Meal 

Feeders  Favorite  Cottonseed  Me^l 

Feeders  Favorite  Cottonceed  Meal 

Feeders  Favorite  Cottonseed  Meal 


Sampled  at 


Bronson 

Albion 

Wayne 

BdleviUe 

Denton 

NorthvUle 

Fannington 

Birmingniuii 

Detroit 

Davison 

Average 

/a* 

Grand  Rapids...  \F.* 

Cbarlevcux 

Qsylord 

Average 

Caanovia \  F.* 

iG* 
Grand  Rapids...  \F.* 

Spaulding 

Petodcey 

Average 

[G* 
Chdwygan \F.* 

/(?.• 

Big  Rapids \F* 

CoopersvUle 

Bad  Axe 

Average 

Cass  City \F.* 

fa* 

Ann  Arbor \  F.* 

[G.* 

Belmont \  F.* 

WilUamston 

Teciunseh 

Saline 

Rochester 

Milford 

Mt.  Clemens 

Mt.  Clemens 

Williamaton 

Average 

f(7.* 

Hartford \F.* 

Allegan 

Cooper8>ille 

Grand  Rapids 

HudsonvUle 

Belding 


8.3 
7.4 
8.7 
9.1 
8.9 
8.6 
8.2 
8.0 
8.4 
8.6 


8.7 
9.2 
9.8 
8.5 
8.8 
8.8 
9.0 
9.1 
8.6 


8.9 


8.8 
7  5 
9.1 
8.3 
9.0 
8.0 


37.8 
37.2 
37.3 
38.8 
37.6 
35.9 
40.2 
37.4 
37.5 
36.6 


8.5 

37.1 

■9!2 
8.5 
8.5 

56.0 
36.4 
36.8 
35.7 

8.7 

36.3 

"s'y 

sa.6 

38.3 

'8!2' 
8.2 
8.2 

56.0 
35.5 
34.3 
35.0 

8.2 

34.9 

iio' 

se.o 

35.7 

"8!9' 
8.1 
9.8 

56.0 
40.4 
37.7 
39.8 

8.9 

39.3 

io.s' 

56.0 
36.8 

"s'.s 

se.o 

36.3 

•••••• 

56.0 

40.9 
37.5 
36.0 
37.0 
37.2 
39.3 
39.2 
36.8 
37.0 


38.0 

59.0 
32.4 
37.9 
31.4 
34.8 
37.2 
37.2 


J 


O 


6.9 
7.0 
6.8 
6.6 
5.9 
5.7 
6.2 
7.0 
6.0 
5.7 


6.1 

6.0 
6.1 
7.8 
5.7 


6.5 

5.0 
6.8 

5.0 
5.3 
5.5 
6.4 


6.7 

5.0 
5.6 


e.o 

6.8 
7.0 

8.8 


7.5 

B.O 
5.9 


B.S 
5.5 


S.O 
8.4 
7.2 
6.2 
6.1 
6.1 
7.1 
6.7 
5.9 
5.7 


6.6 

6.0 
5.5 
5.6 
5.6 
6  2 
6.7 
5.8 


12.9 


12 
12 
12 
12 
13 


5 
5 
4 
0 
3 


12.8 


12.6 

t5.0 
15.8 
11  7 
15.5 
H.8 
13  3 
12.8 


65.00 

3.26 

3.25 

3.26 

64.00 

65.00 

65.00 

3.10 

63.00 


no 

11.0 
14.4 
12.2 

63.00 
3.40 
4.00 

12.9 

19.0 
10.8 

"'62!66 

16.0 
13.9 
13.9 
12.7 

"mIso 

3.70 
3.50 

13.5 

HO 
13.0 

'*76!66 

140 

16.3 

13.9 

9.9 

'"67!66 

63.00 

13.4 

li.o 

12.8 

*69.'o6 

140 
17.1 

'"8!30 

ff.O 
10  6 
14.3 

"65.66 

65.50 
66  00 

3.40 
63.00 

3.35 
65  00 


64.00 
65  00 
63  00 

63!66 
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B  3982 
B  3985 
B  4239 
B4282 
B4572 
B  4813 


B3195 
B  4588 


B44«3 


B8498 


B3i9« 
B  3837 
B4284 


B4318 


B4459 
B4929 


B3686 


B  3707 
B4001 
B4214 


B3191 
BS4n 
B36S5 
B8845 


Manufacturer  and  Trade  Name. 


E.  L.  WeNiMM.  Grand  Ri«ildt.  Midk-Con. 


FeederB 
Feeders 
Feedov 
Feeders 
Feeders 
Feeders 


Favorite 
Favorite 
Favorite 
Favorite 
Favorite 
Favorite 


Cottonseed  Meal. 
Cottonseed  Meal. 
Cottonseed  Meal. 
Cottonseed  Meal. 
Cottonseed  Meal. 
Cottonseed  Meal. 


COTTONSEED  FEED. 
Amerkan  Cotton  Oil  Co.,  New  York  City.  N.  Y. 


Cohimbia  Cottonseed  Feed . 
Cohimbia  Cottonseed  Feed . 


J.  E.  Bortlett  Co.,  Jaekoon,  Mieh. 

BarUeU's  Cottonseed  Feed  Meal 


HayM  Qrabi  A  Commiation  Co. 
Little  Rock,  Ark. 


Uncle  Joe  Brand  Cottonseed  Feed 

Humphreys  Godwin  Co.,  Memphis,  Tenn. 


77  Cottonseed  Feed. 
77  Cottonseed  Feed. 
77  Cottonseed  Feed. 


Imperial  Cotto  Sales  Co.,  Chicaffo,  III. 

Cottolene  Brand  Cottonseed  Feed  Meal 


Memphis  Cotton  Hull  A  Fiber  Co. 
Memphis,  Tenn. 


Cyclone  Cottonseed  Feed. 
Cyek>ne  Cottonseed  Feed . 


C.  L.  Montgomery  A  Co.,  Memphis,  Tenn. 

Globe  Brand  Cottonseed  Feed 

LINSEED  MEAL. 
American  Unseed  Co^  Chicago,  III. 


Old  Prooess  Liifieed Oil  Meal. 
Okl  Process  Linseed  Oil  Meal. 
Okl  Process  Linseed  OU  Meal. 


American  Milling  Co.,  Peoria,  III. 

Amco  Oki  Proceoo  Linseed  Meal  and  Okl  Process 

Screening  Oil  Feed 

Amoo  Okl  Process  Linseed  Meal  and  Okl  Process 

Screening  OU  Feed 

Amoo  Okl  Process  Linseed  Meal  and  Okl  Process 

Screeninra  Oil  Feed 

Amoo  Old  Process  Linseed  Meal  and  Okl  Process 

Screenings  Oil  Feed 


Samided  at 


Grand  Rapids. 
Lake  Odessa . . 

CadilUc 

Grand  Rapids. 
Charlevoix 


9  4 

8.9 
7  1 
6  5 
8.5 
BoyneCity i     7.2 


.9 

o 


Average '    8.2 


Giand  Rapkls. . .  \  F.*  |  10.7 
East  Jordan ;  10.1 


Average. 


Durand. 


Zeeland, 


F.* 


fG.* 


Grand  Rapkis 

Wayland 

Grand  Rapkls. 


ikb  ..\F.* 


Average. 


Cheboygan . 


Grand  Ledge. 
Fannington.. 


\F.' 


G.* 


Average. 


Lansing. 


St.  Johns.. . 
Fowlerville. 
Three  Oaks. 


[G.* 
\F.* 


\F.* 


Average. 


Grand  Rapkis...  \  F.* 


Corostock  Paric . 

Albk)n 

Belmont 


10.4 


9.8 


10.0 


10.1 
8.9 
9.2 


9.4 


7.9 


9.0 
8.5 


8.8 


9.9 


9.5 
9.7 
9.4 


9.5 


9.5 

9.9 

10.0 

10.1 


I 


37.1 
37.3 
39.6 
38.3 
37.4 
42.0 


36.9 


iO  5 
21  1 
19.9 


20.6 


too 

21.4 


too 

20.6 


to.o 

20.2 
19.7 
19.8 


19.9 


too 

19.8 


to.o 

20.5 
20.0 


20.3 


too 

19.1 


54.0 
34.1 
37.3 
36.4 


35.9 

90  0 
31.7 

30.7 

31.9 

30.3 


i 

e*i« 


6.7 
5.8 
7.3 
6.1 
6.6 
6.5 


6.2 


5.0 
4.2 
4.3 


4.3 


S.O 
4.3 


SO 
3.0 


40 
3.8 
3.9 
3.9 

3.9 


S.6 
3.0 


S.O 
3.5 
3.7 


3.6 


S.5 
3.2 


6.0 
7.3 
5.6 
6.0 


6.3 

SO 
6.5 

6.3 

6.7 

6.7 


I 


12.6 
11.7 
12.7 
14.0 
14.1 
11.7 


13.6 


tS  0 
20.6 

21.8 


21.2 


tS.O 
23.1 


ts.o 

23.4 


ts.o 

21.8 
21.7 
22.9 


22.1 


ts.o 

23.4 


ts.o 

23.8 
24.2 

24.0 


tr.o 

24.1 


9.0 
7.5 
7.2 
8.3 


7.7 

10.0 
8.7 

9.5 

9.0 

8.9 


a 
S 


1^ 

1^ 


167.00 
68.00 
66.00 
65.00 
68  00 
3.70 


50.00 
3.00 


55.00 


54.00 


50.00 
50.00 
54.00 


60.00 


50.00 
47.00 


2.75 


3.25 


64.00 

3.35 

62.00 
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Laboratory 
number. 

Manufacturer  and  Trade  Name. 

Sampled  at 

• 

1 

1 

1 

1 

9 

2 

Crude  fiber. 

Price  per  ion 
orowt. 

B  4392 

American  Milling  Co^  Peoria.  III.— Con. 

Amco  Old  Process  Linseed  Meal  and  Old  ProcesB 
Screening  Oil  Feed 

Ewen 

9«8 

"8.7 

9.5 

30.9 
31  1 
32.6 

7.3 
7.1 
6.6 

9  1 
9.5 

8.8 

M  75 

B4567 

Amco  OldProcesa  Linseed  Meal  and  Old  Process 
Screenings  Oil  Feed 

Trout  Lake 

Charlevoix 

4.25 

B  4568 

Amco  Old  Process  Linseed  Meal  and  Old  Process 
Screenings  Oil  Feed 

3  70 

Archer  Daniels  Unteed  Co..  Minneapolis.  Minn. 

Old  Process  Ground  Linseed  Cake 

Average 

9.6 

9^3 

9.2 

10.1 

31.3 

53  0 
36  9 
34.9 
35.0 

67 

6  0 
7.6 
69 

7.6 

9.1 

10.0 
7  7 

8.3 
8.0 

B  4308 

Chawll  [F.* 

Ontonagon 

IHira 

4.66 

B  4386 
B  4709 

Old  Proce-w  Ground  Linseed  Cake 

Old  Proce«  Ground  Linseed  Cake 

4  00 
3  75 

Chicajio  Heights  Oil  Mfg.  Co.,  Chicago.  III. 

Old  Process  Laxo  Cake  Meal 

Avertt'^e 

9.5 

9.1 
10.1 

35  6 

S5  0 
28.2 
29.3 

7.4 

6  0 

7  4 
7  6 

7.5 

5.0 
7.9 
7.1 

8.0 

/♦  0 
4.6 
9.1 

B  3366 

Detroit  F.' 

Muskegon 

60'00 

B  3898 

Old  Process  Laxo  Cake  Meal 

60  tiO 

Wm.  0.  Goodrich  Co..  Milwaukee,  Wis. 

Old  Procea  Ground  Linseed  Cake 

Avera-je 

Holland \  F.* 

Traverse  City 

Average 

B  3813 

9.6 

9.9 
9.3 

28.8 

SS.O 
34.3 
33.9 

6.9 

10  0 
8.3 

7.8 

03. 6o 

B  4831 

Old  Process  Ground  Linseed  Cake 

3.50 

Hirst  &  Begley  Linseed  Co..  Chicago,  Illinois. 

Linseed  Oil  Meal 

9.6 

'9!6 
9.8 

10  6 
9.5 
9  8 
8.9 
9.1 
9.8 
9.5 

10.6 
9.2 
8.6 

34.1 

54.0 
37.8 
35.4 
34.3 
36.8 
36.3 
36.8 
33  6 
35.1 
34.3 
35.1 
33.6 
36.1 

7.5 

6.0 
6.3 
6.5 

5  9 
6.8 
5.8 
6.4 
7.3 
6.7 
7.1 

6  7 
66 
6.3 

8.1 

9.0 
7.6 
8.0 
8.0 
7.0 
7.7 
7.8 
7.4 
8.2 
94 
8.0 
8.7 
8.2 

B  3168 

Grand  Rapids  . .  "i  F.* 
Grand  Haven 

B  3430 

Linseed  Oil  Meal 

67.00 

B  3438 

Linseed  Oil  Meal 

Jamestown 

62.00 

B  3442 

Linseed  Oil  Meal 

Jamcitown 

62  00 

B  3467 

Linseed  Oil  Meal 

Zeelaiid 

65.00 

B  3715 

Linseed  Oil  Meal 

Linseed  Oil  Meal 

Owosso 

3  35 

B  3S23 

Holland 

64  00 

B  422S 

Linseed  Oil  Meal 

Ijinseed  Oil  Meal 

Hudsonville 

70.00 

B  4229 

Holland 

75.00 

B  4231 

Linseed  Oil  Meal 

Hailem 

70.00 

B  4233 

Linseed  Oil  Meal 

Muske^oa 

75.00 

B  4824 

Linseed  Oil  Meal 

Kalkaska 

3.90 

*  Spencer  Kellogg  &  Sons,  Buffalo,  N.  Y. 

Pure  Old  Process  Oil  Meal 

Average 

8.5 

9^6 
9.3 
9.1 
9.7 
'  10.2 
8.7 

35.4 

55.0 
34.8 
34  7 
35.9 
38.7 
35.3 
37.8 

6.5 

5.0 
6.4 
6.4 
6.2 
5.5 
5.6 
5.8 

8.0 

too 

8.3 
8.7 
7.9 
7.2 
68 
7.4 

B  385! 

?p<irta \F.* 

Holland 

Holland 

76!66 

B  4230 

Pure  Old  Process  Oil  Meal 

75.00 

B  42S(5 

Pure  Old  Proce^  Oil  Meal 

74  00 

B  4578 

Pure  Old  Process  Oil  Meal 

Charlevoix 

3.70 

B  4744 

Pure  Old  ProcPHs  Oil  Meal       

Hillsdale 

3.65 

B  4934 

Pure  Old  Process  Oil  Meal 

Pontiac 

Average 

iG.* 

Albion \F.* 

LansinE 

70.00 

1          Metzger  Seed  &  Oil  Co.,  Toledo,  Ohk». 

Old  Process  Oil  Meal 

B  3601 

9.4 

10.3 
9.3 

9.8 
9.7 
8.8 
9  7 
9.8 
9.8 

36.2 

50.0 

34  5 
34.4 
36.9 

35  8 

32  4 

33  6 
35.8 
36.9 

6.0 

SO 
6.7 
6.4 
6.8 
6.5 
7.0 
7.0 
7.5 
7.3 

7.7 

10.0 
7.6 
7.8 
7  5 
7  7 
8.1 
8.2 
7  9 
7.7 

'  3'25 

B  3675 

Old  Process  Oil  Meal 

Old  Process  Oil  Meal 

3.50 

B  3855 

Moline 

Saginaw 

64.00 

B  4026 

Old  Process  Oil  Meal  

61.00 

B  4064 

Old  Process  Oil  Meal 

Hay  Citv 

CassC'itv 

3.50 

B  4098 

Old  Process  Oil  Meal   

74.00 

B  4245 

Old  Proc««  Oil  Meal 

Bii?  Rapids 

78.00 

B  4314 

Old  Process  Oil  Meal  

.\lpena 

4  10 

Average 

9.8 

35.0 

6.9 

7.7 
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D8183 
B3495 
B  3588 
B3917 
B4875 

B  3825 
B3878 
B4344 
B4575 


B4347 


B4011 
B3914 
6  4175 
B4273 
B4898 
B4984 


B8381 
B  3532 
B3591 
B350« 
B3638 
B  3840 
B3934 
B  3941 
B  4066 
B4253 


B3348 


Mamifteturer  and  Trade  Name. 


Midbnd  UnsMd  Produete  Co., 
MlimaspMia*  Minn* 

Argentine  Brand  Pure  Old  ProceDo  Ground  Linseed 
Cake 

Argentine  Brand  Pure  Old  Process  Ground  Linseed 
Cake 


Argentine  Brand  Pure  Old  Process  Ground  Linseed 


rgei 
Ca 


ake 


Argentine  Brand  Pure  Old  Process  Ground  Linseed 
Cake 

Argentine  Brand  Pure  Oki  Process  Ground  Linseed 
Cake 


Midland  Brand  Pure  Okl  Process  Ground  Linseed 

Cake 

Midland  Brand  Pure  OU  Process  Ground  Linseed 

Cake 

Mklland  Brand  Pure  Old  Process  Ground  Linseed 

Cake 

Midland  Brand  Pure  Old  Process  Ground  Linseed 

Cake 


MbuMtota  LInsMd  Oil  Co..  Minneajwiis,  Minn. 
Okl  Process  Ground  Linseed  Cake 

Skorwln-Wlllluna  Co.,  ClovelMd.  Ohio. 


SWC  Unseed  Oil  Meal. 
SWC  Linseed  Oil  Meal. 
SWC  Linseed  Oil  Meal. 
SWC  Linseed  OU  Meal. 


Sampled  at 


Coopersville \  F.* 

Jamestown 

Albion 

Casnovia 

Ludington 

Average 


2! 

.9 
o 

s 


I 

2 

o 


9.1 


SO.O 
34.6 


9 


9.1     34  5 
9  0  I  35  9 


6.0 
7  6 

9.4 

8.7 


9  1  I  34  6       7.5 


8.0 


9 

0 

35  2 

9 

1 

■  36  0 
3S  0 

9  3  I  33  9 


8.2 

5.0 
8.1 


J 
1 


9  5 
7.3 

7.7 

7.0 

7.5 

7.0 


SWC  Linseed  OU  Meal BeUevUle 

SWC  Linseed  Oil  Meal 


B4437 


S4.0 


8.5 

8  0 

7.5 

8.0 

5  0 
6.1 

5.0 
6.0 

5  8 

6  5 
6  1 
6  1 
5.7 

7.3 

9.5 
8.2 

7  4 

7.3 

8.0 

7.7 


Toledo  Seed  A  Oil  Co.,  Tolodo,  Ohio. 


Major  Brand 
Ma|or  Brand 
Ma|OT  Brand 
Ma|or  Brand 
Major  Brand 
Major  Brand 
Major  Brand 
Major  Brand 
Ma|or  Brand 
Major  Brand 


Okl  Process  OU  Meal 
Old  Process  Oil  Meal 
Old  Process  Oil  Meal 
Okl  Proc.M  Oil  Meal 
Okl  Process  Oil  Meal 
Old  Process  Oil  Meal 
Okl  Proccfls  OU  Meal 
Old  Process  OU  Meal 
Oki  Procen  Oil  Meal 
Okl  Process  Oil  Meal 


DISTILLER'S  DRIED  GRAINS. 

American  Milling  Co.,  Peoria,  III. 

EmiMre  DMry  Feed 


YEAST  AND  VINEGAR  GRAINS  AND 
DRIED  MALT  GRAINS. 

Cleveland  Qiiine  Diylng  Co.,  Cleveland,  Ohio. 

Atlantic  Grains  Yeast  A  Vinegar  Grains 


3 


£ 


$60  00 


65.00 

64  00 

4  25 


3  50 
70  00 


11.0 

8.5 

3.80 

8.0 

7.4 

3.50 

7.8 

7.4 

3.75 

7.6 

68.00 

8.4 

3.75 

8.3 

70.00 

7.8 

10.0 

6.9 

60.00 

7.2 

62.00 

7.1 

65.00 

7.4 

68.00 

6.9 

67.00 

65  00 
69.00 

66  00 
68.00 


51.00 
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h 


B3404 
B3444 
B3463 
B  3492 


B4267 


B4188 


B4086 
B4125 
B4134 
B4316 
B4957 


B4737 


B3336 
B  3626 


B  3525 
B  3630 
B3667 
B  3687 
B  3739 
B  3866 


B4363 
B  4782 
B  4850 


B  3414 
B3883 
B443S 
B  4498 


Manufacturer  and  Tnde  Name. 


Keltofi  ToMtod  Cern  FWce  Co. 
B§m%  Crtek,  Mtek. 

Malt  Feed 

Malt  Feed 

Malt  Feed 

MahFeed 


MaHFeed 

Quaker  Oats  Co.,  CMcafO.  IN. 
Dried  Malt  By-Product 


CORN  GLUTEN  FEED. 

Com  Products  Refining  Co., 
New  Yorlc  City,  N.  Y. 

Buffalo  Com  Gluten  Feed 

Buffalo  Corn  Gluten  Feed 

Buffalo  Corn  Ghiten  Feed 

Buffalo  Corn  Gluten  Feed 

Buffalo  Com  Gluten  Feed 

Buffalo  Corn  Gluten  Feed 


Douglas  Company,  Cedar  Rapids,  la. 

Douglas  Com  Gluten  Feed 

Douglas  Com  Gluten  Feed 

Douglas  Cora  Gluten  Feed 


J.  C.  Hubinger  Bros.  Co.,  Keolculc,  Iowa. 

KKK  Com  Gluten  Feed 

KKK  Com  Gluten  Feed 

KKK  Cora  Ghiten  Feed 

KKK  Cora  Gluten  Feed 


Huron  Miiiing  Co.,  Hartior  Beach,  Mich. 

Jenks  Corn  Gluten  Feed 

Jenks  Cora  Ghiten  Feed 

Jfcnks  Cora  Gluten  Feed 

Jenks  Cora  Gluten  Feed 

Jenks  Cora  Gluten  Feed 


HOMINY  FEED. 
I        American  Hominy  Co.,  Indianapolis,  Ind. 


Homoo  Hominy  Feed 

Beck  Cereal  Co.,  Detroit  Midi. 


Royal  Yellow  Hominy  Feed  Meal. 
Royal  Yelbw  Hominy  Feed  Meal . 


Sampled  at 


(1918)     /  (?.• 

Coopecsville \F.* 

Jamestown 

Zeeland 

Vrieslaad 

Average 

(1919)    /(?.• 
Battk Creek  ...\F.» 


Hudson. 


Detroit \F.* 

Detroit 

Tiansing 

Lansing 

Mason 

Allegan 

Average 

Ishpeming \  F.* 

Saline 

Frankfort 

Average 


Grand  Rapids...  \F.* 

Muskegon 

Monroe 

Ypalanti 

Average 

iO.* 

Bad  Axe \F.* 

HarlxM-  Beach 

Croswell 

Alpena 

Port  Huron 

Average 


Bronson 


I  F* 


f(7.* 

Detroit \F* 

Detroit 

Average 


8.3 
8.7 
8.1 
0.0 


8.5 


4.7 


6.9 


9.0 
8.9 
7.3 
9.4 
10.3 
13.9 


9.8 


9.5 

8.2 
8.9 


8.9 


8.4 
7.9 
8.0 
8.5 


8.2 


8.6 
10.6 
8.8 
8.4 
7.8 


8.8 


9.9 


14.6 
11.3 


e 


is.i 

30.1 
29.8 
30.7 
29.5 


30.0 

K.O 
28.1 


18.0 
18.9 


1 


S.l 
6.1 
6.2 
5.6 
5.7 

5.9 

5.f 
5.8 


S.O 
4.6 


13.0 


«5.0 
25.5 
23.9 
25.8 
26.4 
24.4 
24.7 


1.0 
3.0 
3.6 


4 

2 
3 
2 


25.1 


ts.o 

23.2 
30.7 
22.7 


25.5 


ts.o 

22.7 
19.8 
22.4 
21.8 


3.3 


1.0 
2.2 
3.2 
2.5 

2.6 


«.4 
2.6 
6.2 
7.1 
7.5 


21.7 


tt.O 
21.3 
24.5 
17.6 

Its 

20.8 


20.7 


10.0 
10.4 


10.0 
10.1 

s.t 


9.5 


5.9 


S.O 
S.S 
5.6 
4.2 

3.7 
4.8 

4.3 


6.0 
5.9 


6.0 
5.9 
6.0 

6.0 


f».7 
12.1 
11.4 
9.8 
11.5 

11.2 

1».S 
10.9 


14.0 
11.5 


8.5 
7.2 
7.3 
8.1 
6.7 
6.8 
8.6 


7.5 


8.0 
6.8 
6.5 
7.0 

6.8 


7.5 
7.0 
6.8 
7.2 
6.5 

6.9 


8.0 
6.3 
6.0 
7  9 
5.9 
7.4 

6.7 


6.0 
3.4 


6.0 
3.6 
3.4 

3.5 


S 

£ 


is 


tssoo 

55.00 
54.00 
52  00 


55  00 


63.00 
56.00 
58.00 
3.25 
60.00 
66.00 


70.00 
3.76 
3.50 


65.00 
65  00 

3  20 


3.00 
53.75 

3.00 
68.00 

3  50 


60.00 
66.00 
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B3456 
BS711 
B4840 


B88M 


B43M 


B3M4 


B3C39 

B4108J 

B4299 

B4658 

B4«10 

B4918 


B4644 


6  4347 


B43M 


B4041 
B4182 
B414S 


B4415 


B87W 
BSM^ 


B8884 


MMmfaetimr  tad  Tnde  Name. 


ChM.  A.  KnuHt  Mimng  COi,  Milwaukee,  Wis. 

HominyFeed 

Hondny  Feed 

HominyFeed 

MsihIwI  MnHni  Co^  MsfHiwIf  Miniia 

Hominy  Feed 

PMIum  Cereal  Co^  Battle  Creek,  Mich. 

Bort'a  Hominy  Feed 

Uniterf  Slatee  FnimentiMn  Co.,  Detreit,  Mich. 
Frameotum  Hominy  Feed 

CORN  GERM  MEAL. 

COh 


Cam  Produeti  Raffninfl  C 
New  Yaifc  CHy.  N.  Y. 


Diamoad 
Diamond 
Diamond 
Diamond 
Diamond 
Dtamond 


Hog  Meal. 
Hog  Meal. 
Hog  Meal. 
Hog  Meal. 
Hog  Meal. 
Hog  Meal. 


CORN  FEED  MEAL. 
FenHnuMl  Becker,  Grand  RapMe,  Mich. 

Feed  Com  Meal 

Dam*  Mninf  Co.,  Big  Ri«iMe,  Mich. 

UnboUed  Com  Meal 

King  MHHnQ  Co.,  Lewell,  Mich. 

Eii«  Cora  Meal 

sagmaw  nBimi  vOi*  oagiimw,  mmi. 


Saginaw  Cora  Feed. 
Saginaw  Cora  Feed. 
Saginaw  Cora  Feed. 


David  Stott  Fleur  Mills,  Detroit  Mich. 

Cora  Feed  Meal 

Valley  CHy  MINIni  Co.,  Grand  RapMs.  Mich. 


Rowena  Coarse  Cora  Meal . 
Rowena  Coarse  Cora  Meal . 


Washburn  Crasby  Co.,  Minneapolis,  Minn. 
Cora  Feed  Meal 


Sampled  at 


Zeefatnd \F.» 

St.Johna 

Marquette 

Average 

Allegan \F.* 

-     fC* 
Battle  Creek....  \F.* 

/(?.♦ 
Detroit \F.* 


fa* 

Detroit \F.* 

Adrian 

Allegan 

Spaulding 

Vneslana. 

Plymouth 

Average 


Grand  Rapids...  \F.* 

Big  Rapids \F.* 

fO.* 
LoweU \F.» 

/a* 

Saginaw \F.^ 

Croewell 

Mayrille 

.  Average 

(0.* 
Adrian \F.* 

/(?.• 

Hartford \F.* 

Grand  Rapids 

A-erage 

f(7.* 
Muskegon \F.* 


I 


10.9 
9.9 
9.7 


10.2 


9.6 


9.7 


8.7 


9.6 
10.9 
10.6 
8.5 
7.5 
8.1 


9.2 


11.4 


15.3 


15.9 


11.4 
14.6 
11.5 


12.5 


9.9 


11.0 
12.3 


11.7 

ioii' 


I 


10.0 
10.7 
10.5 
10.9 


10.7 


10.0 
10.8 


10.0 
10  6 


10.6 
10.0 


18.0 
14.t 
23.7 
22.0 
20.1 
23.0 
20.6 


20.7 


i 


6.0 
6.3 
6.6 
6.3 


6.1 


S.O 
7.6 


6.0 

5.8 


6.0 
6.2 


7.0 
10.7 
10.0 
10.0 
9.7 
8.7 
11.9 


10.2 


9.0 
9.2 

4.0 
4.2 

9.0 
8.6 

4.0 
3.5 

10.1 
8.6 

7.6 
3.6 

10.0 
11.3 
10.1 
10.5 

6.0 
7.3 
6.7 
5.7 

10.6 

6.6 

10.0 
10.4 

6.0 
5.7 

9.0 

11.1 

9.9 

6.0 

8.8 
7.7 

10.5 

8.3 

8.0 
10.2 

6  0 
7.1 

I 
I 


6.0 
4.3 
2.1 
4.3 

3.6 


7.0 
6.7 


6.0 
3.3 


7.0 
4.5 


IS.O 
9.8 
9.4 
8.6 
8.9 
9.0 
9.5 

9.2 


9.0 
2.6 


S.6 
1.7 


4.t 
1.4 


7.0 
2.8 
3.7 
4.6 

3.7 

6.0 
4.3 


6.6 
4.0 
4.4 

4.2 

10.0 
6.6 


I 
I* 


$66.00 

58.00 

3.35 


60.00 


53.50 


62.00 
65.00 
60.00 
64.00 
60.00 
3.00 


72.00 


56.00 


2.30 

'soioo 
'eo.oo 


60.00 
48.00 


62.00 
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B  3190 
B  3857 
B  3910 


B  3992 


B4740 


B  3453 
B  3094 
B3776 
B  4010 
B4012 
B  4143 
B  4252 
B4403 
B  4804 
B4813 


B3189 


B4643 


B  3364 
B  3398 
B  3623 


B3586 
B  3749 
B4196 
B4618 


B  3695 


B4197 
B4933 


B  3633 


B4734 


Maaufftcturer  Mod  Trade  Name. 


WataM  HImIiis  MiHino  Ca* 
GfMd  KpUa.  MM. 

Corn  Feed 

Com  Feed 

Com  Feed 


ANIMAL  BY-PRODUCTS. 

CMcafo  Faad  A  FartHizar  Co.. 
CMcata,  llliiwia. 


B  4172     Magic  Brand  Digester  Tankage 

Darlini  &  Company,  Chieaffo.  IIHnoto. 

Darling's  60%  Digester  Tankage 


Darling's  Meat  Crisps. 


Darling's 
Darling's 
Darling's 
Darling's 
Darling's 
Darling's 
Darling's 
Darling's 
Darling's 
Darling's 


Meat  Scrape . 
Meat  Scraps. 
Meat  Scraps. 
Meat  Scrape. 
Meat  Scraps . 
Meat  Scrape . 
Meat  Scrape. 
Meat  Scrape. 
Meat  Scraps. 
Meat  Scraps. 


Hartinan  Tankage  Worfca,  Grand  RapMs,  Mich. 

Harbnan  Tankage 

A.  P.  Klelte,  Holland,  Mieh 

Tankage 

Mlllenbaoh  Bros.  Co.,  Detroit,  Micii. 


MUlenbach's  Mixed  Beef  Scrape. 
Millenbach's  Mixed  Beef  Scraps. 
Millenbach's  Mixed  Beef  Scrape. 


Swift  A  Company,  Cliioago,  III. 


Svift's  Digester  Tankage. 
Swift's  Digester  Tankage. 
Swift's  Digester  Tankage. 
Swift's  Digester  Tankage. 


Swift's  Meat  Meal. 


Swift's  Meat  Scraps. 
Swift's  Meat  Scrape. 


Swift's  Poultry  Bone 

S.  I.  Treat  A  Son,  Coldwater,  Mich. 
Old  Hobs  Brand  Tankage 


Sampled  at 


(1918)  f  (7.* 
Grand  Rapids...  \F.* 

Waylaod 

Grand  Rapids 

Average 

f(7.' 
Hillsdale \F.» 

Eaton  Rapids...  \F/ 

Hillsdak \F. 

iG* 

Zccland \V.* 

Lansing 

South  Haven 

Union  City 

Coldwater 

Marlette 

Grand  Rapids 

Tecumsdi 

Petoekey 

Boyne  City 

Avaago 

f(7.* 
Comstock  Park..  IF.* 

Holland \F.* 

/(?.• 

Detroit \F.* 

Detroit 

Detroit 

Average 

Albion \F.* 

Perry 

Adrian 

CaasopoUs 

kvcngfi 

iO.* 
Lansing \F/ 

/(?.• 

Adrian \F.* 

Pontiac 

Average 

[G* 
Detroit \F.* 

/(?.• 
Coldwater \F.* 


o 


124 
11.9 
11.7 


12.0 


7.8 


10.1 


6.3 


9.4 
9.6 
7.4 
7.6 
7.7 
8.7 
7.1 
8.0 
8.6 
7.8 


8.2 


6.7 


4.6 


7.8 
7.9 
7.4 


7.7 


8.0 

7.2 

8.6 

11.3 


8.8 


12.0 


6.4 
7.6 


7.0 


3.7 


to.s 

9.6 
S.t 

to 


t.2 


60.0 
58.4 


60.0 
61.9 

7S.0 
75.9 

SO.O 
61.7 
54.1 
52.5 
53.6 
55.1 
53.3 
55.4 
52.8 
55.0 
55.1 


53.9 

49.B 
50.8 


45.0 
36.3 


4S.0 
48.7 
56.0 
49.5 


51.4 

60.0 
57.8 
63.0 
61.8 
59.7 


60.6 

46.0 
48.0 

60.0 
50.6 
55.3 


53.0 

ts.o 

25.2 


6S.0 
47.7 


s 


f.O 
4.2 


OS 
5.6 

0.6 
8.1 

0.6 
7.6 
2.3 
9.3 
9.7 
9.6 
9.9 
8.4 
9.6 
7.1 
9.3 


8.3 

9.8 
11.2 


W.O 
16.9 


10.0 
9.8 
9.8 

10.2 

9.9 

6.0 
7.7 
9.9 
10.3 
8.1 


9.0 

40 
6.6 

6.0 

11.1 

9.6 


10.4 

BO 
2.0 


19.8 


i 


2.1 
2.7 
2.6 
2.5 
2.7 
2.7 
2.5 
3.3 
3.0 
2.4 


2.7 

0.8 
0.9 


0.6 
1.0 


2.5 
1.7 
3.0 


2.4 

S.O 
0.0 
16 
1.7 
1.8 


1.5 

SO 
1.9 

SO 
1.6 
2.6 


2.1 

SO 
3.6 


0.7 
2.8 


a 

a 


U 


i 


is 


7.0 
3.7 
3.1 
4.0 

S53.00 

68  50 
57.00 

3.6 

SO 
0.7 

'  h.in 

5.0 
1.7 

'  i"» 

S.O 
0.4 

SO 

5.75 
6-75 
5.75 
6.00 
5.50 
6.00 
5.50 


7 
6 


50 
30 


80  00 


80  00 


4.60 
4.35 
500 


5.00 

65.00 

5.75 


5.25 


5.75 
5  50 


5.y) 


60.00 
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¥ 


B  3764 
B  3990 
B  4035 
B  4187 
B  4250 


B  4015 
B  4985 


B  3817 


B  4219 
B  4923 


B  4212 


B  3452 


B  3777 
B  4029 


Mftnufacturer  and  Trade  Name. 


Alfalfa  Meal 

AHMrt  DldcinsMi  Co..  Chieaffo.  III. 


Alfalfa  Meal 
Alfalfa  Meal. 


HtiM  A  Edwtrds  Co^  Chicago.  111. 

Red  Comb  Alfalfa  Meal 


Chaa.  A.  Krauso  Milling  Co. 
Milwaukee.  Wis. 


Alfalfa  Meal 

Omaha  Alfalfa  Milling  Co..  Omaha.  Neb. 


Alfalfa  Meal. 
Alfalfa  Meal. 


"Abbreviations  for  Guaranteed  and  Found. 

5 


Sampled  at 


DRIED  BEET  PULP. 

Larrowe  Milling  Co.,  Detroit  Mich. 

Dried  Beet  Pulp 

Dried  Beet  Pulp 

Dried  Beet  Pulp 

Dried  Beet  Pulp 

Dried  Beet  Pulp 

Michigan  Sugar  Co.,  Saginaw.  Mich. 

Dried  Beet  Pulp 

Dried  Beet  Pulp 


ALFALFA  MEAL. 

Denver  Atfa^fa  Milling  &  Products  Co. 
Lamar,  Colofado. 


HoweU \F/ 

Grand  Rapids 

Saginaw 

Hudson 

Grand  Rapids 

Average 

fG.* 

Cokiwater \  F.* 

Jadcson 

Average 

Holland \F* 

fa," 

Benton  Harbor  .  \  F.* 
Wixom 

Average 

fG.* 
Niles \F.' 

f(7.» 
Zeeland \F.* 

I  a.* 

South  Haven....  \  P.* 
Saj^naw 

Average 


.9 

o 

2 


9.9 

10.5 

10.3 

7.6 

9.4 


9.6 


9.3 
9  4 


9.4 


9.5 


7.7 
13.0 


10  4 


8.2 


9.0 


8.4 
8.8 


8.6 


-^ 


8.0 
8.7 
8.8 
8.8 
9  2 
9  1 


8.9 

8  0 
8.3 
8.9 


8.6 


It.O 
16.6 


HO 
14.1 
13.3 


13.7 


15.6 
17  6 


U.O 
13.6 


li.O 
15.4 
13.2 


14.3 


t 


0.6 
0.9 
12 
1.2 
0.5 
0.9 


0.9 

0.6 
0.9 
0  7 


0.8 


1.6 
19 


1.0 
1.6 
1.3 


15 


1.0 
1.9 


1.0 
1.5 


1.0 
1.6 
10 


1.3 


io.o 

18.5 

18.8 

$52.00 

19  3 

46.00 

19  4 

55.00 

18.5 

46.00 

18.9 

too 

17.7 

2.60 

18.2 

46.00 

18.00 

•  ■•••# 

55.0 
23.5 


55.0 
32.4 
31.6 


32.0 


55.0 
24.0 


50.0 
30.3 


50.0 
30  4 
32.3 


31.4 


I 


56.00 


2.75 
47.00 


3  25 


2  00 


40.00 
48.00 
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ANALYSES  OF  FEEDING  STUFFS  FOR  I9I8-I9I9.— Continuid. 


II 

3- 


B4374 

B4106 
B4133 
B4310 


B4470 
B4474 


B  3975 
B  4488 


B4241 

B4540 

B4471 
B3475 

B4279 
B4964 


B394e 
B40ie 
B4151 
B4181 


Manufacturer  and  Trade  Name. 


Sampled  at 


WHEAT  BRAN. 

Baldwin  Flour  Mills,  MIihimiioIIs,  Minn. 

Baldwin's  Wheat  Bran  with  not  exceeding  mill  run 
ground  BoreeninflB 

Big  Diamond  Mills  Co.,  Minneapolis.  Minn. 

Big  Diamond  Wheat  Bran  with  ground  screenings 
not  exceeding  mill  run 

Big  Diamond  Wheat  Bran  with  ground  .sCTcenings 
not  exceeding  mill  run 

Big  Diamond  Wheat  Bran  with  ground  screenings 
not  exceeding  mill  run 


J.  P.  Burraufphs  A  Son,  Flint,  Mich. 

Choice  Winter  Wheat  Bran  with  ground  screen- 
ings not  exoeecUng  mill  run 

Choice  Winter  Wheat  Bran  with  ground  screen- 
ings not  exceeding  mill  run 


Cannon  Valloy  Millinfl  Co.,  Mhineapolis.  Minn. 

C.  V.  Wheat  Bran  with  ground  screenings  not  ex- 
ceeding mill  nm 

C.  V.  Wheat  Bran  with  ground  screenings  not  ex- 
ceeding mill  run 


The  Contuty  Millinfl  Co^  Mlnnoapolla,  Minn. 

Jersey  Wheat  Bran  with  ground  screoiings  not 
exceeding  mill  run 

The  Cereal  Mills  Co..  Wausau,  Wis. 

Wheat  Bran  with  ground  screenings  not  exceeding 
mill  run 

C.  S.  Chrlstensen  Co.,  Madelia,  Minn. 

Wheat  Bran  with  ground  screenings 

Claro  Milling  Co.,  WasMsa,  Minn. 


Claro  Wheat  Bran  with  ground  screenings  not  ex- 
ceeding mill  run 

Commander  Mills  Co..  Minneapolis,  Minn. 

Commander  Wheat  Bran  with  groimd  screenings 
not  exceeding  mill  run 

Commander  wheat  Bran  with  ground  screenings 
not  exceeding  mill  run 


Wm.  A.  Coombs  Millinfl  Co.,  CoMwater.  Mich. 

Wheat  Bran  with  ground  screenings  not  exceeding 

mill'run 

Wheat  Bran  with  ground  screenings  not  exceeding 

mill  run 

Wheat  Bran  with  ground  screenings  not  exceeding 

mill  run 

Wheat  Bran  with  ground  screenings  not  exceeding 

mill  run 


Houghton \F.* 

Carsonville \  F.* 

Croswell 

Alpena  

Average 

-jG.* 
Flint \F/ 

Fenton 

Average 

Reed  City \  F.' 

Chosaning 

Average 

iG* 
Munising \  F.* 

Carney \¥.* 

[G.* 
Flushing \  F.* 


...\F.* 


Grand  Rapids 


Galesburg \F.' 

Imlay  City 

Average 

[G.* 
Kalamazoo \  F.* 

Coldwater 

Vassar 

Reading 


s 
9 


10.0 


10.5 
11.6 
10.1 


10.7 


10.4 
10  8 


10.6 

'9^8 
11.4 


10.6 


9.8 


10.3 


10.5 


11.0 


11.2 
9.5 


10.4 


10.2 

10.3 

10.6 

9.6 


5 

a 

a 

« 

-a 

2 

o 


U.5 
12.9 


It.O 
13.3 

13.9 

14.4 


13.9 


12.5 
15  3 

14  3 


O 


6.5 


5.0 
5.3 
5.9 


5.4 


SO 
4  3 

3.3 


14.8       3.8 


15.0  40 

15.1  '     6.1 


14.9  I 
15.0  i 


13  0 
15.2 


14.0 
16.3 


14  6 
14.3 


6.1 
6.1 


40 
5.1 


4.S 
4.4 


44 

4.8 


14  0  1    so 

14.8  ;    5.1 


no 


40 


14.9       5.1 
14.4  '.     4.6 


14.7       4.9 


I 


14.0 
14.8 

14.1 

14.3 

15.4 


5.0 
4.3 

4.4 

4.2 
3.7 


2 
o 


18.0 
11.9 


it.o 

12.4 
11.5 
12.5 


14  G 
10.6 

10.2 


10.4 


ISO 
11.1 


11.0 
10.5 


lis 

11.8 


no 

12.1 


no 

10.5 
11.7 


11.1 

9.0 
9.3 

9.2 

9.1 

8.5 


a 
S 


t64.00 


2.60 

2.25 

52.00 


12.1 

10.5 
9.2 

8.3 

2.70 

8.8 

58.00 


43.00 


2.50 


2.65 


38.00 


54.00 
2.30 


60.00 

60.00 

2.30 

2.45 
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B4182 
B4185 
B4451 
B4452 
B4500 
B4745 
B4908 


B  3786 

B  4467 
B4485 


B  3503 
B4337 
B  4715 
B4968 


B3714 
B  3747 
B4109 
B4355 
B  4537 


B3595 
B  3600 
B4707 


B4062 
B4106 
B  4129 
B  4158 
B  4501 


Manufaoturer  and  Trade  Name. 


Wm.  A.  CoomlN  Miillnj  Co.,  CoMwater,  Mieh.— 

Con. 

Wheat  Bran  with  ground  MTcenings  not  exceeding 

mill  run 

Wheat  Bran  with  ground  screenings  not  exceeding 

mill  run 

Wheat  Bran  with  ground  screenings  not  exceeding 

mill  run 

Wheat  Bran  with  ground  screenings  not  exceeding 

mill  run 

Wheat  Bran  with  ground  screenings  not  exceeding 

mill  run 

Wheat  Bran  with  ground  screenings  not  exceeding 

mill  run 

Wheat  Bran  with  ground  screenings  not  exceeding 

mill  run 

Cretcent  Mlillng  C«..  Minneapolis,  Minn. 

Crescent  Wheat  Bran  with  ground  s<Teenings  not 
exceeding  mill  nm 

DeRoo  it  Company,  Flint,  Midi. 

Wheat  Bran  with  ground  screenings  not  exceeding 
mill  run 

Wheat  Bran  with  ground  screeninfps  not  exceeding 
mill  run 

Duluth  Universal  Milling  Co..  Duluth,  Minn. 

Wheat  Bran  with  ground  screenings  not  exceeding 

mill  run 

Wheat  Bran  with  ground  screenings  not  exceeding 

mill  run 

Wheat  Bran  with  ground  screenings  not  exceeding 

mill  run 

Wheat  Bran  with  ground  screenings  not  exceeding 

mill  run 

Eaglo  Roller  Mill  Co.,  New  Ulm.  Minn. 

Wheat  Bran  with  ground  screenings 

Wheat  Bran  with  ground  screenings 

Wheat  Bran  with  ground  screeungs 

Wheat  Bran  with  ground  screenings 

Wheat  Bjan  with  groimd  screenings 

B.  A.  Eelchart  Milling  Co..  Chicago.  III. 

Wheat  Bran  and  Screenings 

Wheat  Bran  and  Screenings 

Wheat  Bran  and  Screenings 

Empire  Milling  Co.,  Minneapolis,  Minn. 

Empire  Bran  with  ground  screenings 

Ero[Hre  Bran  with  ground  screenings 

Empire  Bran  with  ground  screenings 

Empire  Bran  with  ground  screenings 

Empire  Bran  with  ground  screenings 


Sampled  at 


Quincy 

Hudson 

Quincy 

Hudson 

Ypeilanti. . . 

Bronaon 

Denton 

Average 


South  Haven. 


FUnt \F.' 

Clio 

Average 

I  a* 

Detroit \  F.' 

Newberry 

Royal  Oak 

Mt.  Clemras 

Average 

Owosso \F.* 

Perry...., 

Carsonville 

Negaunee 

Manistique 

Average 

f  G.- 
Albion  \F.' 

Albion 

Oxford 

Average 

BavCity \  F.' 

Croewell 

Vassar 

Stambaugh 

Average 


10.7 
11.4 
10.5 
10.7 
10.8 
10.5 
10.8 


10.6 


11.1 

ioe 

11.4 


11.0 


11.3 

10.6 

9.6 

10.1 


10.4 


10.2 
11.1 
10.1 
10.2 
11.5 


10.6 


10.0 

10.4 

9.9 


10.1 


10.2 
11.4 
11.2 
11.9 
10.2 


11  0 


15.6 
14.3 
15.4 
15.0 
14.8 
14.5 
14.6 


14.8 


13.7 


ISO 
15.2 

15.8 


15.5 

1S.8 
16.1 

16.3 

15.9 

16.4 


16.2 


U.O 
14.1 
13.5 
14.6 
13.9 
15.4 


14  3 


14.4 


i 

•TO 

S 


4.0 
4.3 
4.6 
4.6 
5.0 
5.7 
4.7 


4.5 


S.8 
5.0 


9.0 
4.3 

4  9 


4.6 

4  t 
5.6 

5.5 

4.9 

5.5 


5.4 


S.4 
4.9 
5.1 
5.1 
5.3 
5.6 


5.2 


140 

4.0 

15.8 

4.5 

17.3 

4.5 

15.4 

4.5 

16.2 

4.5 

/f.O 

4.0 

14.8 

4.7 

13.9 

5.1 

14.4 

5.5 

14.2 

4.6 

14.6 

5.0 

I 


9.5 
9.9 
9.1 
9.2 
9  6 
lO.t 
9.0 
9.4 


ii.o 

9.9 


10.0 
9.5 

9.1 

9.8 


19.7 
10.3 

10.6 

10.8 

10.7 

10.6 


ti.O 
10.7 
10.7 
11.7 
10.9 
10.3 

10.9 


11.0 

10.2 

9.6 

9.4 

9.7 


n.o 

11.0 
10.9 
11.5 
10.5 
10.5 


5.0     11  0 


S 


«2.75 
3.60 
2.75 

2.70 
2.M 
2.iO 


50.00 

'46!56 
55.00 


23.60 
2  25 
2  65 
2.50 


40.00 

43.00 

2  60 

2.75 

51.00 


45  00 
2.25 
250 


2.70 
40  50 
50  00 

2  50 

2  75 
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|i 


B  4156 
B  4407 


Manuftetarcr  and  Trade  Name. 


Evtrttt  Au|ImiiImui|Ii  Co.,  Waseca,  Mlim. 


Eaeo  Wheel  Brao  wHh  ground  soreeoingB. 
Eeoo  Wheat  Bran  wiUi  grouod  eereeiiiDgs. 


B  4225 


B4819 


B  4833 


B  4852 


Qooek  MHIIng  A  Bevalor  Ce..  Uneein,  Neb. 

Wheat  Bran  and  ground  acteenings 

Hankey  Miniiii  Co.i  Petoekey,  Mlcb. 

Bran  with  mill  run  Mreemnga 

Hannah  A  Lay  Ce.,  Triverae  CHy,  MIeh. 

Wheat  Bran  with  ground  aoreenings  not  exceeding 
mill  run 


Harrie  MllUng  Co..  Mt  Pleasant.  MIeb. 


Bran  with  ground  eereenings. 
B  4803  '  Bran  with  ground  ecteemngs. 


B  3400 
B  3956 
B4105 


B4065 
B4161 
B  4301 
B4305 
B4885 


W.  J.  Jennison  Co.,  Minneapolis,  Minn. 

Wheat  Bran  with  ground  aoreenings  not  eiceeding 
mill  run 

Wheat  Bran  with  ground  screenings  not  exceeding 
mill  run 

Wheat  Bran  with  ground  screenings  not  exceeding 
mill  run 


B4053 

B  3185 
B3485 


B3427 
B4288 


Wheat  Bran  with  ground  sereoungs  not  exceeding 

null  run 

Wheat  Bran  with  ground  soreemngs  not  exceeding 

mill  run 

Wheat  Bran  witii  ground  screenings  not  exceeding 

mill  run 

Wheat  Bran  with  ground  screenings  not  exceeding 

mill  run 

Wheat  Bran  with  ground  screenings  not  exceeding 

mill  run 


Tbo  Kansas  Flour  Mills  Co..  Kansas  City,  Mo. 
Wheat  Bran  and  Wheat  Screenings 


Tbo  Kaw  Milling  Co..  Topoka.  Kansas. 

Kaw  Kaw  Wheat  Bran  and  screenings  not  to  ex- 
ceed 8% 

Kaw  Kaw  Wheat  Bran  and  screenings  not  to  ex- 
ceed 8% 


Kaw  Kaw  Wheat  Bran  and  scourings. 
Kaw  Kaw  Wheat  Bran  and  soourings. 


Sampled  at 


Vasear \F.' 

Jaduon 

Average 

Benton  Harbor..  \F.* 

I  a* 

Manoelona \F.* 

Travel se City...  \F.^ 

Frankfort \F.* 

Manistee 

Average 

(1918)  jG.* 
Detroit \F.* 

Edmore 

North  Branch 

Average 

(1919)  /(?.• 
Bay  City \  F.* 

Millington 

Ghidwin 

Pinconning 

Clifford 

Average 

Bay  City \F.* 

Coopersville \  F.* 

Forest  Grove 

Average 

iG.* 

Nunica \F.* 

Coopersville 

Average 


I 


10.7 

9.7 

11.8 


10.7 


9.4 
10.9 
10.4 
10.1 
11.4 


10.4 


9.7 


9.3 
10.9 


10.2 


10.9 
9.4 


10.2 


•9 


i2!6' 
11.6 

14.0 
14.6 
15.0 

12.1 

14.8 

"9.9 

16.6 
18.1 

u'.i 

1S.6 
15.0 

ioa' 

16.0 
15.1 

iolo' 

11.0 

IS.O 
13.9 
13.5 

11.0 

13.7 

14.0 

14.5 
14.1 
13.8 


14.1 

IS.O 
14.2 

14.3 

14.1 

15.0 

13.9 


14.3 

14.6 
10.5 


14.S 
16.2 

16.8 


16.5 

14.6 
18.7 
18.3 


18.5 


2 
•I 


S.O 
5.4 
5.5 


5.5 


i.6 
4.1 


S.7 
5.1 


6.0 
5.0 


9.0 
3.8 
4.1 


4.0 

4.0 
4.8 

5.6 

5.3 


5.2 

4.0 
5.3 

4.6 

5.8 

5.3 

5.2 


5.2 

5.5 
4.6 


3.8 


4.0 

S.6 
4.1 
4.2 


4.2 


I 

•9 


10.3 
10.9 
11.2 


10.8 

li.O 
10.4 

11.7 

11.9 

11.2 

11.0 


11.2 

It.O 
9.6 


S.6  i  11.0 
4.1       7.6 


8.7 


8.2 

6.6 
8.6 
9.1 


8.9 


I 
1^ 


19.0 

9.6 

10.4 

"$2!66 
2.50 

10.0 

10.0 
10.0 

**55!o6 

9.6 
9.1 

""2!65 

11.6 
11.7 

"48!66 

IS.O 
11.1 
11.3 

'  "2;56 
2.75 

11.2 

14.0 

83.60 

55.00 

2.50 


2.40 

2.15 

53.00 

54.00 

2.75 


40.00 
42.00 


39.50 
50.00 
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|i 

•J 


B3971 
B4952 
B  4956 


B  3826 
B  3850 
B  4980 


B  3493 
B  3769 
B3893 
B  4249 


B  4070 
B4076 
B  4090 
B  4141 
B  4529 


B  4335 
B  4340 


B  4563 


B  4871 


B  3576 


Manufacturer  and  Trade  Name. 


The  Urabee  Flour  Mills  Corp.,  Ktnsts  City.  Mo. 

Wheat  Bran  with  miU  run  screenings  not  to  exceed 

8% 


Wh^t  Bran  with  mill  run  screenings  not  to  exceed 
8% 

Wheat  Bran  with  mill  run  screenings  not  to  exceed 
8% 


Lindsbora  Milling  &  Elevator  Co. 
Lindsborg,  Ktnsu. 

Wheat  Bran  jihd  screenings 

Wheat  Bran  and  screenings 

Wheat  Bran  and  screenings 


Montana  Flour  Mills  Co.,  Lewiston,  Montana. 

Montco  Wheat  Bran  with  ground  screenings  not 

exceeding  mill  run 

Montco  Wheat  Bran  with  ground  screenings  not 

exceeduig  miU  run 

Montco  Wheat  Bran  with  ground  scieenings  not 

exceeding  mill  run 

Montco  Wheat  Bran  with  ground  screenings  not 

exceeding  mill  run 


New  Prague  Flouring  Mills  Co., 
New  Prague,  Minn. 

Seal  of  Minnesota  Wheat  Bran  with  ground  screen- 
ings not  exceeding  mill  run 

Seal  of  Minnesota  Wheat  Bran  with  ground  screen- 
ings not  exceeding  mill  run 

Seal  of  Minnesota  Wheat  Bran  with  ground  screen- 
ings not  exceeding  mill  run 

Seal  of  Minnesota  Wheat  Bran  with  ground  screen- 
ings not  exceeding  mill  run 

Seal  of  Minnesota  Wheat  Bran  with  ground  screen- 
ings not  exceeding  mill  run 


New  Richmond  Roller  Mills  Co., 
New  Richmond,  Wis. 

Wheat  Bran  with  ground  screenings  not  to  exceed 
mill  run 

Wheat  Bran  with  ground  screenings  not  to  exceed 
mill  run 


Northern  Milling  Co..  Wausau,  Wis. 

Wheat  Bran  with  ground  screenings 

Oriental  Mills,  Manitowoc,  Wis. 

Wheat  Bran  with  ground  screenings ' 

Plllsbury  Flour  Mills,  Minneapolis.  Minn. 


Sampled  at 


Wheat  Bran  with  ground  screenings  not  exceeding 

mill  run 

B  4150     Wheat  Bran  with  ground  screenings  not  exceeding 

mill  run 

B  4371     Wheat  Bran  with  ground  screenings  not  exceeding 

mill  run 

B  4476     Wheat  Bran  with  ground  screenings  not  exceeding 

mill  run 


Ckre \¥* 

Capac 

Port  Huron 

Average 

Holland \¥.* 

Sparta 

Mt.  Clemens 

Average 

Vriesland \F.* 

South  Haven 

Muskegon 

Big  Rapids 

Average 

[G* 
Caro \F.' 

Caro 

Bad  Axe 

Marlette 

Bark  River 

Average 

Sault  Ste.  Marie.  \  F.* 

Munising 

Average 

iG.* 
Rock LF.* 

Scottville \F/ 

IG.* 
Detroit \F.* 

Vassar 

Houghton 

Holly 

Average 


I 


9.2 
9.6 
9.5 


9.4 


9  8 

11.0 

9.0 


J5.0 
16.3 

16.9 

17.8 


9.9 

12.6 
11.5 
11.3 
11  4 


17.0 


14.6 
16  9 
17.3 
16.5 


11.6 


16  9 

1S.8 
16.9 

16.9 

16.3 

16.3 


10.3 

10.3 

9.3 

11.0 


16.6 

IS.S 
14.5 

14.6 

14.2 

14.5 


10.2  I  14.2 
10.2      14.4 


iS.O 
14.4 


10.5 
9.5 


10.0 


14.6 


10.7 


10.3 
11.1 


14.5 

t4.o 

13.2 


16.0 
13.0 


ISO 
15.1 

14.2 


10.2  I  15.1 


9.7 


16.6 


10.4  I  15.3 


9 


S.6 
4.3 

3.9 

4.3 

4.2 


5.5 
4.4 
4  7 
4.4 

4.5 


5.7 
4.1 

4.9 

4.8 

4.8 

4.7 

5.0 
5.0 

5.2 

5.4 

5.3 

5.3 

5.2 


S.t 
4.5 

5.7 

5.1 

40 
5.1 


40 
4.2 


4.0 
4.8 

5.1 

6.5 

3.7 

4.8 


J 


•TO 

o 


W.6 
10.8 

10.4 

10.3 

10.5 


U.O 

10  6 

7  7 

108 

9.7 


IS. 9 
9.8 

10.0 

10.0 

10.2 

10.0 

IM.O 
10.4 

9.8 

10.7 

10.5 

10.7 

10.4 


li.O 
10.1 

9.4 

9.8 

ISO 
12.0 


U.O 
9  0 


15.0 
11.0 

11.9 

10.9 

12.2 

11.5 


a 

s 


$53.00 
2.30 
275 


36  00 

42  00 

2.50 


42  00 
40  00 
38  00 
55  00 


2  60 
2.35 
55.00 
2.50 
250 


42.00 
43  00 

iis 

2.75 


2S0 

55.00 

2.9S 
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li 


B4127 


B  4874 


B8606 


B4101 


B3420 
B8450 
B8815 
B3802 
B4865 


B8511 


B4446 
B4496 


B3703 
B3862 
B  3613 
B3708 
B3773 
B4207 
B4812 


B  3175 
B  3842 
B~3908 
B:3611 


m 

B4422 
B4423 


MaBufacturer  and  Trade  Name. 


Red  Siv  MiHini  Co.,  WieMta.  Kumu. 

Wheat  Bran  with  eereeningB 

fM  Wini  Milling  Co.,  Red  Winf.  Mlim. 

Bizota  Wheat  &«n  and  ground  BereeoingB 

SheiMd  King  Milling  Co.,  Minnei«elis,  Minn. 

Fancy  Brodflake.l 

SiMwnl  TUton  MUHng  Co^  St  Louia,  Mo. 

Wheat  Bran  with  ground  sercemngB  not  esoeeding 
mifl  mn 


Sitf  A  Cneoint  MUHng  Co..  CMeago,  iH. 


Star  and  Creeeeot  Bran. 
Star  and  CreMent  Bran. 
Star  and  Creeeeot  Bran. 
Star  and  Creeeent  Bran. 
Star  and  Creeeeot  Bian. 


Dmld  Strtt  Floar  MWe.  DotroU,  Miek. 
Spring  Wheat  Bran  and  Wheat  Soreeninge . . . . 
Vallor  A  Splos  MRItag  Co.,  St  Loiiit,  Mo. 


Vafier's  Wheat  Bran  with  ground  acreeninge. 
Yafier's  Wheat  Bran  with  giound  acreeninp. 


Valley  CHy  Mining  Co.,  Qrand  Riqtida.  Mich. 

Rowena  Wheat  Bran  with  ground  eereenings  not 

exeeeding  mill  run 

Rowena  Wheat  Bran  with  ground  screenings  not 

exceeding  mill  run 

Rowena  Wheat  Bran  with  ground  eereenings  not 

ezoeedkig  piill  run 

Rowena  Wheat  Bran  with  ground  screenings  not 

exceeding  mill  run 

Rowena  Wheat  Bran  with  ground  screenings  not 

exceeding  mill  run 

Rowena  Wheat  Bran  with  ground  screenings  not 

exceeding  mill  run 

Rowena  Wheat  Bran  with  ground  screenings  not 

exeeeding  mill  run 


Voigt  MHIing  Co..  Gruid  Rapids,  Mich. 

,  Crescent  Brand  Bran  with  mill  run  screenings. 

;  Crescent  Brand  Bran  with  mill  nm  screenings. 

i  Crescent  Brand  Bran  with  mill  run  soreeniags. 

Creeeent  Brand  Bran  with  mill  run  screenings. 


Sampled  at 


Wagner  White  Co.,  Ine^  Jackson,  Mich. 


Wheat  Bran  with  screenings. 
Wheat  Bran  with  screenings . 


Pahns \F.* 

Ludington \  F.* 

MarahaU iF.* 

CaisCity \F.* 

/(?.• 
Gfaod Rapids...  \F.* 

Zeehmd 

Hdland 

MudcegMi 

SeoUTiDe 

ATerage 

/a* 

DetroH \F.* 

Trentoo \F.* 

Ypailanti 

Average 

fcr.* 

Hartford \  F.* 

Grand  Rapids 

Marshall 

St.  Johns 

South  Haven 

Vicksburg 

BoyneCity 

Average 

Hudsonville \  F.* 

Wayland 

HudsoDville 

Grand  Rapids 

Average 

Morcnci \  F.* 

Morenci 

Average 


s 

■a 

o 

'i6!7' 

U.5 
16.8 

i6!2 

1S.6 
14.8 

ioio' 

IS. 6 
18.1 

*ii!3 

14.S 
18.1 

16.0 

10.6 
11.2 
10.2 
10.7 
10.6 


10.4 
10.8 
10.7 
10.3 
11.1 
10.3 
10.2 


10.0 

10.8 

10  4 

9.2 


10.1 


10.0 
10.1 


10.1 


a 
o 

2 


16.5 
13.8 
14.0 
15.8 
14.6 


11.9 

14.9 

iiio 

14.0 
15.7 

'*9!9" 
10.7 

14.6 
17.9 
18.4 

10.3 

18.2 

14.0 

14.1 
14.1 
14.6 
15.3 
14.1 
15.6 
15.1 


14.0 
15.6 
14.4 
15.8 
16.0 


i 


1 


S.6 

4.8 


4.1 
5.7 


S.6 
4.3 


4.0 
4.6 


4 
4. 

5. 
5. 
8 
4 


4.5 


4.0 

4.6 


S.6 
4.4 

4.8 


4.6 

S.6 
4.1 

4.2 

3.8 

4.1 

4.0 

4.4 

4.0 


10.5      14.7       4.1 


4.0 
3.6 
3.7 
3.7 
4.3 


15.5 


H.6 
17.0 
20.3 

18.7 


« 

o 


11  3 

10.6 
11.5 
9.7 
10.3 
12.8 
10.2 


4.8 

5.5 
4.0 
3.9 

4.0 

a 

s 


10.0 
8.9 

"t2!25 

16.6 
11.1 

■■2!66 

ii.7 

9.3 

'"^'.hb 

9.6 
9.7 

"46!  66 

10.0 
10.7 
12.1 
11.6 
9.6 
11.2 

'*2!26 

38.00 

37.10 

39.00 

8.00 

11.0 

li.o 

9.8 

■ '27.46 

10.0 
9.6 
9.3 

*'2.*56 

9.5 

10.0 

42.00 
37.10 
41.00 
40.00 
40.00 
60.00 
45.00 


10.9 



It.O 
9  1 
8.0 
0.1 
8.2 

'38!66 

2.25 
38.00 
46.00 

8.6 

10.0 

10.1 

9.9 

'"2!70 
53.00 

10.0 



*Abbteviationi  for  Guaranteed  and  Found. 
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Laboratory 
number. 

Manufacturer  and  Trade  Name. 

Sampled  at 

• 

*ii;3 

10.6 

9.5 

9.6 

10.8 

11.0 

Crude  protein. 

0 

Crude  fiber. 

Price  per  too 
or  owt. 

B3383 

Waahbum-CrDstiy  Co^  Minneapolis,  Minn. 

Wheat  Bran  with  ground  screenings  not  exceeding 
mill  run 

Detroit 

Comstock  Park. 
Detroit 

I  a.* 

18.0 
14.8 

15.6 

14.1 

14.8 

13.9 

15.0 

4.0 
5.1 

4.1 

5.6 

4.8 

5.8 

5.2 

18.0 
11.4 

16.5 

10.8 

11.6 

11.0 

10.4 

$53.66 

B3479 

Wheat  Bran  with  ground  screenings  not  exceeding 
mill  run 

35.80 

B3515 

Wheat  Bran  with  ground  screeningn  not  exceeding 
mill  run 

44.00 

B3668 

Wheat  Bran  with  ground  screenings  not 'exceeding 
mill  run 

B4367 

Wheat  Bran  with  ground  screenings  not  exceeding 
Tf\i\\  nm  . , .   X - . . , . 

Chassell 

2.50 

B4S83 

Wheat  Bran  wiUi  ground  screenings  not  exceeding 
mill  run , .  - 

Ludington 

3.70 

Western  Floiir  Mill  Co.,  Davenport,  Iowa. 

Black  Hawk  Wheat  Bran  with  ground  screenings 
not  exceeding  mill  run 

Average. 

10.5 

ioli' 

10.1 

14.7 

18.8 
16.0 

15.6 

5  1 

8.0 
4.9 

4.8 

11.9 

16.6 
10.5 

11.3 

B4136 

Pahns 

Petoskey 

.  \F.» 

S.3S 

B4S03 

Black  Hawk  Wheat  Bran  with  ground  screenings 
not  wM^eeding  mill  nm  

S.80 

Willy  &  Compuiy.  Appleton,  Wis. 

Wheat  Bran  with  ground  screenings  not  exceeding 
mill  run 

Average 

10.5 

iilo 
■■9!6' 

11.2 
11.0 
10.9 

15.8 

16.0 
13.5 

16.6 
13.7 

16.6 
17.2 
17.4 
17.2 
16.9 

4.9 

4.0 
5.3 

6.0 
4.7 

6.0 
6.1 
5.7 
5.9 
5.7 

10.9 

11.0 
10.1 

7.0 

5.8 

8.8 
7.1 
6.0 
6.7 
7.0 

B4505 

Crystal  Falls....  \F.* 

iG.* 
Ironwood \F.* 

fG.* 

Saginaw \F.* 

Sault  Stc.  Marie. 

Baric  River 

''j'75 

B4400 

WHKAT  MIDDLINGS. 

Baldwin  Flour  Mills  Co..  Minneapolis,  Minn. 

Baldwin  Wheat  Flour  Middling  with  not  exceed- 
ing mill  run  of  ground  acreemngs 

52.66 

B  4046 
B4327 
B  4527 

Bay  State  Milling  Co^  Winona,  Minn. 

Bay  State  Wheat  Middlings  and  wheat  screenings . 
Bay  State  Wheat  Middlings  and  wheat  screenings.. 
Bay  State  Wheat  Middlings  and  wheat  screenings.. 
Bay  State  Wheat  Middlings  and  wheat  screenings.. 

Big  Diamond  Mills  Co.,  Minneapolis,  Minn. 

Big  Diamond  Standard  Middlings  with  grwind 
wcrw*ninRiB ,  .  ,    

****2!35 

45.00 

2.65 

B  4536 

Mnnistique 

2.7S 

Average 

10.7 

■'9.9' 

10.5 

17.2 

16.0 
16.1 

16.5 

5.9 

• 

6.0 
5.6 

5.9 

6.9 

10.0 
8.2 

8.1 

B3965 

Ithaca 

Alpena 

iG.* 

41.66 

B4311 

Big  Diamond  Standiffd  Middlings  with  ground 
scTfienings ..,,,,,,..,.., 

56.00 

The  Century  Milling  Co.,  Minneapolis,  Minn. 

Poland  Standard  Middlings  with  ground  screenings 
not  exceeding  mill  run 

Average ... 

10.2 

9.6 
10.9 

16.3 

H.O 
18.1 

18.2 

5.8 

4.0 
6.0 

5.8 

8.3 

11.0 
7.8 

7.7 

B  4342 

Munising 

Menominee. . . . 

[0.* 

45.66 

B4555 

Poland  Standard  Middlings  with  ground  screenings 
not  excflertinit  mill  run . . 

3.60 

1 

Average 

Commander  Mill  Co.,  Minneapolis,  Minn. 

10.3 

"n.% 

11.0 
10.0 

18.2 

16.0 
16.3 
16.1 
17.0 

5.9 

6.0 
5.7 
6.0 
5.6 

7.8 

10.0 
8.1 
7.9 
6.0 

B  4276 

Galesburg 

Tecumseh 

jG.* 
F* 

'56!66 

B  4404 

Oommf^nd^^r  WhAAt  Standard  Middlinga, , 

3.35 

B  4953 

Commft'^d^  Wh(>at  Standard  Middlings 

Imlav  Citv  . .   ....... 

3.40 

Average 

! 

10.9 

16.5 

5.8 

7.S 

'Abbreviations  for  Guaranteed  and  Found. 
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li 


B  3335 
B  33M 
B3374 
B  3389 
B  3507 
B  3527 
B  3540 
B  3550 
B  35«5 
B  3569 
B  3624 
B  3651 
B4587 
B4816 


Manufacturer  and  Trade  Name. 


B4478 

B4017 
B4180 
B4184 
B  4450 
B4453 


B3787 
B4389 

B4336 

B3713 
B4354 
B4538 


Commereitl  Milling  Co^  Detroit.  Mleh. 

Standard  Wheat  Middlings  with  ground  screenings 

not  exceeding  mill  run 

Standard  Wheat  Middlings  with  ground  screenings 

not  ezoee(Ung  mill  run 

Standard  Wheat  Middlings  with  ground  screenings 

not  exceeding  mill  run 

Standard  Wheat  Middlings  with  ground  screenings 

not  exceeding  mill  run 

Standard  Wheat  Middlings  with  ground  screenings 

not  exceeding  mill  run 

Standard  Wheat  Middlings  with  ground  screenings 

not  exceeding  mill  run 

Standard  Wheat  Middlings  with  ground  screenings 

not  exceeding  mill  run 

Standard  Wheat  Middlings  with  ground  screenings 

not  exceeding  mill  run 

Standard  Wheat  Middlings  with  ground  screenings 

not  exceeding  mill  run 

Standard  Wheat  Middlings  with  ground  screenings 

not  exceeding  mill  run 

Standard  Wheat  Middlings  with  ground  screenings 

not  exceeding  mill  run 

Standard  Wheat  Middlings  with  ground  screenings 

not  exceeding  mill  run 

Standard  Wheat  Middlings  with  ground  screenings 

not  exceeding  mill  run 

Standard  Wheat  Middlings  with  ground  screenings 

not  exceeding  mill  run 

CooMlldirtMl  Flour  Mills  Co^  HulaMiMon,  Kumu. 

Wheat  Shorts  and  Screenings 

Wm.  A.  Coontbs  MHIini  Co.,  CoMwater.  Mich. 

Rob  Ro^  Feed  Wheat  Middlmgs  with  ground 

screemngs  not  exceeding  mill  run 

Rob  Ro^  Feed  Wheat  Middlings  with  ground 

screemngs  not  exceeding  mill  nui 

Rob  Roy  Feed  Wheat  Middlings  with  ground 

screenings  not  exceeding  mill  run 

Rob  Roy  Feed  Wheat  Middlings  with  ground 

screemngs  not  exceeding  mill  run 

Rob  R07  Feed  Wheat  Middlings  with  ground 

screemngs  not  exceeding  mill  run 

Creteont  Milling  Co.,  Minneopolis,  Minn. 

Crescent  Wheat  Middlings  with  ground  screenings 
not  exceeding  mill  run 

Duluth  Superior  Milling  Co^  Ouluth.  Minn. 

Diamond  S  Standard  Middlings  with  ground 
screenings 

Duluth  Universal  Milling  Co..  Duluth,  Minn. 

Wheat  Flour  Middlings  with  ground  screenings 

Eagle  Roller  Mill  Co..  New  Ulm.  Minn. 

Standard  Middlings  with  ground  screenings  not 
exceeding  mill  run 

Standard  Middlings  with  ground  screenings  not 
exceeding  mill  run 

Standard  Middlings  with  ground  screenings  not 
exceeding  mill  run 


Sampled  a^ 


Detroit \  F.* 

Detroit 

Detroit 

• 

Detroit 

Detroit 

Detroit 

Detroit 

Detroit 

Detroit 

Detroit 

Detroit 

Detroit 

BeUaire 

Boyne  City 

Average 

fa* 

HoUy \F.* 

I  a.* 

CoWwater \  F.* 

Reading 

Hudson 

Quincy 

Hudson 

Average 

South  Haven  , . .  \  F.* 

fa* 
Ontonagon \  F.* 

/(?.• 
Newbary \  F.* 

fO.* 
Owosso \F.* 

Negaunee 

Manistique 

Average 


o 


11.3 
10.9 
11.6 
9.9 
11.2 
11.3 
11.3 
11.7 
11.9 

8.8 
12.2 
11.9 
11.9 
11.9 


11.3 
ii!5 


11.0 
11.4 
11.3 
10.8 
11.3 


10.9 
11.5 
11.8 


.a 


•5 


11.4 


18.6 
17.8 

16.4 

17.0 

17.4 

16.6 

17.9 

18.2 

18.1 

18.4 

16.9 

17.8 

17.6 

16.6 

17.3 


17.4 

16.0 
20.9 


16.0 
16.7 

16.4 

17.6 

16.8 

18.0 


11.2 

17.1 

'ii!2* 

16.8 
15.6 

iois" 

16.0 
17.3 

"ii!6' 

16.8 
17.9 

HO 

15.8 
16.1 
16.4 


.J 


4.5 
4.9 

4.5 

4.3 

4.6 

4.5 

4.8 

5.1 

4.3 

4.5 

4.6 

4.6 

4.3 

4.5 

4.9 


4.6 

S.6 
4.7 


5.0 
4.6 

4.6 

4.5 

4.8 

4.5 


4.6 


S.8 
5.1 


6.t 


6.0 
6.1 


4.0 
5.0 

4.9 

5.3 


10.0 
7.6 

7.2 

6.5 

7.0 

6.6 

7.5 

7.0 

7.0 

7.4 

6.7 

7.3 

7.2 

7.1 

7.6 


7.1 

8.0 
5.9 


6.0 
6.4 

7.6 

6.8 

7.6 

6.5 


7.0 


10.0 
7.5 


10.6 


6.3       7.6 


16.1 


5.1 


6.6 
6.5 


11.0 
8.7 

8.8 

7.7 


8.4 


It 


$40.00 
40.00 
37.60 
37.00 


37.00 
51.00 
43.00 
48.00 
44.00 
37.75 
43.00 
2.70 
2.90 


2.50 


52.00 
2.75 
3.00 
3.00 


52.00 


3.25 


2.50 


37.00 

3.00 

50.00 
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u 


B:4107 
B  4130 
B4366 


B4226 
B4839 

B:4539 

B8429 
B3904 
B4429 


B41(H 
6  4160 
B4302 
B4884 

B  3501 
B_3955 
B4066 


B'3426 


B4153 


B4955 


Manufacturer  and  Trade  Nfine. 


Sampled  at 


Empire  Milling  Co.,  Mlimetpolla,  Minn. 

Elmpire  Wheat  Standard  Middlings  with  ground 
■creenings  not  exceeding  mill  run 

Empire  Wneat  Standard  Middlings  with  ground 
screenu^  not  exceeding  mill  run 

Empire  Wheat  Standard  Middlings  with  ground 
screenings  not  exceeding  mill  run 

Gooch  Mlllini  Co.,  Unooln,  Neb. 

Wheat  Shorts  with  ground  screenings 

Hannah  &  Lay  Co^  Trivene  CHy,  Mich. 

Wheat  Middlings  with  ground  screenings  not  ex- 
ceeding mill  run 

Hubbtftf  MMiniCo^  Mankato,  Minn. 

Standard  Fine  Middlings  with  ground  screenings 
not  exceeding  mill  run 

Itmert  Hinoke  MlUini  Co.,  KansM  CHy,  Mo. 

ABC  Wheat  Middlings  with  mill  run  ground 
screenix^ 

ABO  Wheat  Middlings  with  mill  run  ground 
screenings 

ABC  Wheat  Middlings  with  mill  run  ground 
screenings 

W.  J.  Jennlson  Co.,  Minneapolis,  Minn. 

Wheat  Flour  Middlings  with  ground  screenings 

not  exceecting  mill  run 

Wheat  Flour  Middlings  with  ground  screenings  not 

exceeding  mill  run 

Wheat  Flour  Middlings  with  ground  screenings  not 

exceeding  mill  run 

Wheat  Flour  Middlings  with  ground  screenings  not 

exceeding  mill  run 

Wheat  Standard  Middlings  with  ground  screenings 
not  exceeding  mill  run 

Wheat  Standard  Middlings  with  ground  screenings 
not  cxceedinR  mill  run 

Wheat  Standard  Middlings  with  ground  screenings 
not  exceeding  mill  run 


The  Kaw  Milling  Co.,  Topeka.  Kansas. 

Kaw  Kaw  Standard  Shorts  with  ground  screenings. 

Chas.  A.  Krause  Milling  Co..  Milwaukee.  Wis. 

Badger  Fancy  Middlings  with  ground  screenings 
and  corn  red  dog  flour 

Larabee  Flour  Mills  Corporatfon, 
Hutchinson.  Kansas. 

Standard  Wheat  Shorts  with  ground  screenings — 


Yale \F.* 

Croew^l 

Chassell 

Average 

Benton  Harbor..  \F.* 


Traverse  City 


[a* 

..\F.» 


(0.* 
Nadeau \F.* 

Grand  Haven...  \F.* 

Muskegon  Hdghts 

Blissfield 

Average 

f  O.* 
North  Branch...  \F* 

MiUiogton 

Gladwin 

Clifford 

Average 

Detroit \  F.* 

Edmore ^ 

Bay  City 

Average 

Nunica \F.* 

Vassar \F.* 

Port  Huron \F.* 


I 


11.2 
11.4 
10.8 


11.3 
11.2 
10.6 


11.0 


11.8 
11.3 
10.9 
11.7 


11.4 


12.1 
10.5 
10.6 


11.1 


I 
I 


1 

1 

15.0 
15.8 

6.0 
5.1 

15.6 
16.1 


11.1 

15.8 

*i6*.4' 

18.0 
20.3 

ii!i 

17.0 
16.8 

iilo 

IB.O 
17.1 

16.0 

19.6 
18.8 
19.8 


19.4 

16.0 
16.4 

16.9 

16.7 

16.7 


16.7 

15.0 
16.8 

15.9 

16.3 


16.3 


16.0 
12.1  !  19.6 


i  It.O 

10.4  !  12.6 


,  17.0 

10.1     21.2 


5.1 
5.8 


5.3 


4.7 
5.2 


4.6 
5.4 


6.0 
5.4 


S,6 

4.5 

4.1 
4.5 


4.4 

6.0 
5.6 

5.2 

6.0 

5.5 


5.6 

6.0 
5.2 

5.9 

5.9 


5.7 


5.5 
4.0 


4.0 
5.9 


4-» 
5.8 


10.0 
8.0 

10.0 

8.4 


8.8 


5.5 
6.5 


I 


7.4 
7.3 


U.O 
8.1 


6.6 
6.9 

6.7 

6.4 


6.7 

8.0 
7.6 

6.8 

7.7 

6.9 


7.3 

10.0 
6.4 

7.4 

7.0 


6.9 


6.6 
4.9 


7.0 
3.3 


6.i 
5.7 


o 
5 

si 


142.00 
2.60 
3.00 


60.00 

'so.ii 
"i.ii 
'ssioo 

40.00 


2.73 

265 

58.00 

55.00 

'zi.iio 

55.00 
2.50 


41.50 


3.00 


2.71 
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P 

Ss 


3 

a 


MftnuCacturer  and  Trade  Name. 


Marinette  Flour  Mill  Co^  Marinette,  Wit. 

B  4507  I  Wheat  Standard  Middlings  with  ground  screenings 
not  exceeding  mill  run 


B  3922 

B4462 

B34M 
B3740 
B8770 


B4330 
B4351 
B4S19 


'B4662 

B  3421 
B  4330 

B4524 

B4424 

B4074 
B4571 


B  4370 
B  3574 


The  Mennel  Milling  Co..  Toledo.  Ohio. 

Mennel  Middlings  with  ground  screenings  not  ez- 
eeeding  mill  run 


Miehigin  MIHIni  Co^  Ann  Ari>or,  MIeh. 

Mimioo  Fancy  Wheat  Middlings  with  ground 
screenings 


Montana  Floar  Milh  Co^  Uiritlon,  Montana. 

Montco  Wheat  Middlinp  with  ground  screenings 
not  exceeding  mill  run 

Montco  Wheat  MidHKngp  with  ground  screenings 
not  flieewttng  mill  run 

Monteo  Wheat  Middlings  with  ground  screenings 
not  exoeecting  mill  run 


Nov  RMunond  RoNor  Milh  Co^ 
Nov  RleliRiondt  Wla. 

Wheat  Middlinp  witii  ground  screenings  not  ex- 
ceeding mill  run 

Wheat  MilddlingiB  with  ground  sereenings  not  ex- 
ceeding mill  run 

Wheat  Middlings  with  ground  scrcemngs  not  ex- 
ceeding mill  run 


Northern  MHHm  Co.,  W^usmi,  Wis. 
Wheat  Middlings  with  ground  sereeninp. . 


The  Nortbvoitom  ConeolktalMl  Milling  Co^ 
Mhmeapolia,  Minn. 

Wheat  Flour  MiddUngs  with  ground  screenings  not 
exceeding  mill  run 

Wheat  Flour  Middlings  with  ground  screenings  not 
exceeding  mill  run 


Wheat  Standard  Middlings  with  ground  screenings 
not  exceeding  mill  run 

Nortbvoitom  Elevator  &  Mill  Co.,  Toledo.  Ohio. 

Wheat  Middlings  with  ground  screenings 

Omaha  Flour  Mills  Co..  Omaha.  Nebraska. 

Omar  Wheat  Shorts  and  ground  wheat  screenings 
not  exceeding  8% 

Omar  Wheat  Shorts  and  ground  wheat  screenings 
not  exceeding  8% 


Pillsbufy  Flour  Mills  Co.,  Minneapolis,  Minn. 

Wheat  A  Middlings  with  ground  screenings  not 
exceeding  mill  run 

Wheat  Standard  B  Middlings  with  ground  screen- 
ings not  exceeding  mill  run 


Sampled  at 


Iron  Mountain 


Middlet<Hi. 


..\F.* 
. .  \  F.* 


Durand. 


F.* 


Vrieshmd \F.* 

Mason 

South  Haven 

Average 


Munising 

Marquette.... 

Average. 


Rock. 


F.* 


Grand  Rapids...  \F.* 

Sault  Ste.  Maije 

Avtfage 

. . .  \  F.* 


Escanaba. 


Mcvenci. 


( 


F.* 


I 


II. 1 


10.0 


10.7 


11.7 
10.3 
10.7 


10.9 


9.5 
10.3 
11.4 


10.4 


9.0 


10.6 
9.9 


10.3 


10.5 


10.9 


Caro 

Charlevoix. . . 
Average. 


/(?.•  I 

\F.*      10.6 

9.8 


jG* 
Houghton \F.* 

/a- 

Detroit \  F.* 


10.2 


10.3 

io.k' 


3 


2 

o 


16.0 
16.0 


IS.O 
16.3 


17.0 


16.7 
16.6 

16.6 

16.7 


16.6 


IS.O 
15.7 

14.9 

15.1 


15.2 


15.0 
17.1 


15.6 
18.2 

16.3 


17.3 

15.0 
15.4 


14.0 
16.3 


15.0 
19.3 

19  3 


19.3 


15.0 
18  2 
14.0 
16.3 


^  <d 


i 


5 

o 


1 

o 


5.0 
4.9 


4.0 
5.1 


4.6 
5.1 


4-7 
5.3 

4.7 

4.9 


5.0 


S.5 
5.1 

5.1 

5.4 


5.2 


4.0 
6.0 


4.5 
5.2 

6.4 


5.8 

4.5 
6.2 


S.O 
4.6 


5.5 
5.0 

4.9 


5.0 


4.0 
5.7 
4.0 
4.4 


S.O 
9.6 

**i2!76 

e.5 

7.7 

6.7 
6.9 

"ho.io 

9.6 
9.2 

7.7 

48.00 

8.9 

46.00 

8.6 

9.0 

9.2 
8.8 
8.9 


9.0 


8.0 
7.5 


6.0 
7.1 

8.0 


l-  7.8 

11.0 
9.4 


9.0 
7.1 


8.0 
6.4 

8.0 


7.2 


8.0 

6.0 

11.0 

9.4 


I 


It 


45.00 

2.70 

47.00 


2.75 


2.35 
58.00 


2.25 


67.00 


2.60 
49  00 


61.50 


43.00 
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B4360 
B4533 
B4882 


B4306 


B3719 
B4360 
B4576 


B4541 

B  4100 

B  4862 
B4856 


B3373 
B3510 
B  3564 
B  3570 
B  3652 
B4434 
B4717 


B4509 
B4543 


Manufacturer  aad  Trade  Name. 


B  3412 
B  3415 
B  3587 
B3614 


Plllabuiy  Flotir  Mills  Con  Minneapolis,  Mlm. 
— Coti. 

Wheat  Standard  B  Middlings  with  ground  sereen- 
ings  not  exeeeding  mill  run 

Wheat  Standard  B  Middlings  wiih  ground  screen- 
ings not  ffiiceedbg  mill  run 

Wheat  Standard  B  Middlings  with  ground  screen- 
ings not  exceeoing  mill  run 

Shane  Bros.  &  Wilson,  Co.  Minnaepolis,  Minn. 

Snowball  Wheat  Flour  Middlings  with  ground 
screenings 

Wheat  Standard  Middlings  witii  ground  screenings 
Wheat  Standard  Middlings  with  ground  screenings 
Wheat  Standard  Middlings  with  groimd  screenings 


The  Southwestern  Milling  Co.,  Inc., 
Kansas  City,  Mo. 

Red  Turkey  Wheat  Brown  Shorts  and  Wheat 
Soourings 

Stanard  Tilton  Milling  Co.,  St  Louis,  Mo. 

Wheat  Middlings  with  screenings  not  exceeding 
mill  run 

Star  &  Crescent  Milling  Co.,  Chicago  ,111. 

Star  Wheat  Middlings  with  ground  screenings  not 
exceeding  mill  run 

Star  Wheat  Middlings  with  ground  screenings  not 
exceeding  mill  run 


David  Stott  Flour  Mills,  Detroit  Mich. 

Pennant  Wheat  Middlings  and  Wheat  Screenings. 
Pennant  Wheat  Middlings  and  Wheat  Screenings. 
Pennant  Wheat  Middlings  and  Wheat  Screenings. 
Pennant  Wheat  Middlings  and  Wheat  Screenings. 
Pennant  Wheat  Middlings  and  Wheat  Screenings. 
Pennant  Wheat  Middlings  and  Wheat  Screenings. 
Pennant  Wheat  Middlings  and  Wheat  Screenings. 


St  Paul  Milling  Co..  St  Paul,  Minn. 

Komo  Standard  Middlings  with  ground  screenings 
not  exceeding  mill  run 

Komo  Standard  Middlings  with  ground  screenings 
not  exceeding  mill  run 


Valley  City  Milling  Co.,  Grand  Rapids,  Mich. 

Rowena  Wheat  Middlings  with  ground  screenings 

not  exceeding  mill  run 

Rowena  Wheat  Middlings  with  ground  screenings 

not  exceeding  mill  run 

Rowena  Wheat  Middlings  with  ground  screenings 

not  exceeding  mill  run 

Rowena  Wheat  Middlings  with  ground  screenings 

not  exceeding  mill  run 


Sampled  at 


Houghton. . . 

Wilson 

Ludington. . . 
Average. 


Ironwood IF.* 

fa* 

Owoaso \F.* 

Negaunee 

Charlevoix 


Average. 


Carney. 


Cass  City. 


\F.» 
\F.* 


Manistee \  F.* 

SoottviDe 

Average , 


Detroit.... 

Detroit 

Detroit. . . 
Detroit. . . 
Detroit. . . 

Adrian 

Royal  Oak. 


\F.» 


Aveiage. 

Vulcan 

Daggett 

Average. 


\F.* 


Grand  Rapids. . .  \  F.* 

Grand  Rapids 

Albion 

Marshall 


lO.S 
10.5 
11.0 


10.7 


11.0 


11.5 
10.4 
10.3 


10.7 


11.7 


11.2 


11.0 
11.3 


11.2 


11.5 
11.0 
11.0 
11.1 
11.8 
10.1 
9.0 


11.0 


11.4 
10.3 


10.9 


11.2 

i 

I  10.4 

I  10.4 

10.7 


I 


15.6 
14.6 
15.8 


15.6 


IBS 
17.1 

16.9 
17.2 
16.8 


17.0 


no 

19.6 


IB.O 
19.6 


n.o 

16.4 
17.2 


17.0 


16.0 
16.8 

16.4 


16.6 

n.b 

16.1 
15.6 
15.2 
15.5 


2 
o 


5.7 
4.9 
5.3 


5.1 


5.5 
5.6 

5.2 
5.5 

6.7 


10.0 
0.5 
9.5 


5.5 


4.6 


5.2 


4.0 


9.6 


9.0 
7.1 

10.6 
7.7 
8.2 
9.1 


8.3 


S.5 
8.0 


tf.O 
6.0 


fi.O 
8.9 


5.0  '    7.6 


16.8 

5.0 

16.6 

6.0 

16.3 

4.0 

16.9 

4.3 

17.4 

4.6 

17.2 

4.4 

16.1 

4.2 

17.6 

4.5 

17.6 

4.9 

8.3 


7.0 
5.7 
7.1 
62 


6. 
6 
7. 
6 


4.4 


k.6 
7.1 

6.6 


6.9 

43 
4.1 

4.4 

4.6 
4.6 


6.5 


10.6 
105 

8.6 


9.6 

9.0 
6.9 

7.1 

7.5 

8.2 


a 


S55.50 

3.00 
S.90 


2.70 

"ssioo 

2.75 
2.60 


2.70 

'42!66 

"2!85 
3.00. 


34.66 
39.46 
48.00 
44.00 

2.25 
50.00 

2.70 


2.75 
2.70 


2.25 
41  00 
40.00 
43.00 
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B  3843 
B  3860 
B  4206 
B  4849 


B  3176 
B  3422 
B  3443 
B  3480 
B  4612 
B  4806 


B3716 
B  3382 
B  3669 
B  3744 
B  3789 
B  4361 


B4479 


B4303 
B  4961 


B41I0 
B4124 
B4959 


B3788 


B3464 
B3849 


Maaafaotarer  and  Trade  Name. 


VaHey  CNy  MMiiit  Co.,  Gitnd  BafiMt,  Mkk.— 

Coo. 

Bowena  Wheat  MiddUogs  with  ground  screeniDgs 

Dot  exceeding  mill  run 

Bowena  Wheat  Middlings  with  ground  Bcreeoings 

not  exceeding  mill  run 

Rowena  Wheat  MiddUngs  witii  ground  aereenings 

not  exoeoUng  mill  run 

Rowena  Wheat  Middlings  with  ground  screenings 

not  exceeding  mill  run 


Volft  Mniing  Co..  Grand  Rapids.  Mich. 


Cresoent  Brand  Middlings  with  mill  run  screenings. 
Crescent  Brand  Middlings  with  mill  run  screemngs. 
Crescent  Brand  Middlings  with  mill  run  screenings. 
Crescent  Brand  Middling  with  mill  run  aereenings. 
Cresoent  Brand  Middlings  with  mill  run  screenings. 
Crescent  Brand  Middlings  with  mill  run  screenings. 


Washburn  Crosby  Co.,  MInnoapolia,  Minn. 

Wheat  Flour  Middlings  with  ground  screenings  not 

exceeding  mill  run ." 

Wheat  Standard  Middlings  with  ground  screenings 

not  exceeding  mill  run 

Wheat  Standard  Middlings  with  ground  screenings 

not  ^[ceeding  mill  run 

Wheat  Standard  Middlings  with  ground  screenings 

not  exceeding  mill  run 

Wheat  Standard  Middlings  with  ground  screenings 

not  exceeding  mill  run 

Wheat  Standard  Middlings  with  ground  screenings 

not  exceeding  mill  run 


WHEAT  MIXED  FEEDS. 
CMMoNdittod  Floiir  Mttb  Co^  HiiteMnaon, 

Wheat  Mixed  Feed  and  screenings 

Duhith  Suporior  MUling  Co.,  Duluth,  Mim. 

Boston  Mixed  Feed 

Boston  Mixed  Feed 

Tho  Huron  MiHing  Co.,  Harbor  BMCh,  Mieh 

Jenks  Mixed  Feed 

Jenks  Mixed  Feed 

Jenks  Mixed  Feed 

Kfhior  Flour  MHIs,  St  LMiit,  Mo. 

Kehlor'sMiUFeed 

Tho  Undsbora  Milling  &  Elevator  Co., 
Undsborg,  Kansas. 

Wheat  Mixed  Feed  and  screenings 

Wheat  Mixed  Feed  and  screenings 


Sampled  at 


Wayland 

Grand  Rapids. 
Vicksburg.... 

Frankfort 

Average. . 


HudsonviBe \F.* 

Grand  Rapids 

Grand  Rapids 

Grand  R^nds 

Grand  Rapids 

Petoakey 


Average. 


Lanring 

Mason 

South  Haven.. 

Ishpeming. . . . 

Average.. 


Holly. 


\F.* 


Ewen \F.* 

PcHl  Huron 


Average. 


Carsonville \F.* 

Harbor  Beach 

Port  Huron 


Average 

South  Haven....  \F.* 


Zeeland. 
Sparta. , 


iG* 
IF.* 


11.1 
11.3 
11.0 
11.1 


10.9 


10  1 
10.8 
11.7 
11.3 
9.3 
10.5 


10.6 


10.2 


11.0 

9.6 

9.6 

11.2 

10.4 


Avoage. 


10.4 


10.5 


10.8 
9.8 


10.3 


10.9 

11.7 

9.7 


10.8 


11.3 


10.7 
10  8 


I 


15.2 
15.6 
18.3 
16.1 


16.0 


17.1 
15.6 
14.8 
15.6 
16.4 
16.1 


15.9 

16.0 
17.2 
14-0 
17.6 

17.4 

16.9 

16.9 

17.1 


17.2 


16.0 
17.1 


16.6 
16.9 
16.6 


10.8 


10.8 

14.0 
15.4 
14.2 
15.6 


4.7 
4.6 
4.7 
4.9 


4.6 


8.6 
4.6 
4.2 
4.0 
3.3 
4.3 
4.4 


4.1 

4.0 
5.5 
4.0 
5.4 

5.3 

5.3 

5.9 

4.6 


5.3 


S.6 
4.2 


4.0 
6.1 
6.2 


6.2 

S.6 
4.3 

4.2 
4.6 


15.1 

4.4 

16.0 
17.4 

4.0 
4.2 

16.0 
18.1 
17.4 

S.6 
4.7 
4.9 

7.2 
7.0 
6.6 
7.8 


7.3 


10.0 
6.5 
6.7 
8.7 
8.5 
7.5 
8.0 


7.7 

8.0 

4.4 

11.0 

8.1 

8.1 

8.5 

8.1 

7.7 


8.1 


a 
S 


1^ 
1^ 


$2.35 

39.00 

64.00 

3.00 


40.00 
2.35 


2.50 

48.00 

2.65 


37.00 
'Z5.W 


48.00 


52.00 


17.8       4.8 


9.0 
9.7 

""2.'46 

lO.i 
7.6 
9.7 

""i'.w 

2.75 

8.7 

11.6 
9.3 
8.6 
9.0 

'***2!76 

52.00 

2.85 

9.0 

8.0 
8.5 

■"56!66 

8.5 
8.7 
7.9 

"38  66 
42  00 

8.3 
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►3 


Manufacturer  and  Trade  Name. 


B4439 


B4982 


B4155 


B  3944 
B4173 
B4178 


B3512 
B3737 


B3861 
B48dl 


B  3333 
B  3358 
B  3392 
B  3508 
B  3528 
B  3556 
B  4818 


National  Feed  Co^  St  Uuis,  Mo. 

Wheat  Mixed  Feed  with  screenings  not  exceeding 
mill  run 


Portland  Milling  Co^  Portland,  Mich. 

Champbn  Mixed  Feed 

Stanard  TiHon  Milling  Co..  St  Louis.  Mo. 

Wheat  Mixed  Feed 

F.  W.  Stocic  &  Sons.  Hlliadale,  Miob. 


Monarch  Mixed  Feed. 
Monarch  Mixed  Feed. 
Monarch  Mixed  Feed. 


C»avld  Stott  Flour  Mills.  Detroit.  Mich. 


Honest  Mixed  Feed. 
Honest  Mixed  Feed. 


Valley  City  Mllllni  Co..  Grand  Rapids,  Midi. 

Rowena  Cow  Feed  with  ground  screenings  not 
exceeding  mill  run 

Rowena  Cow  Feed  with  ground  screenings  not 
exceeding  mill  run 


WHEAT  AND  RYE  MIXED  FEEDS. 
Commercial  Milling  Coh  Detroit.  Mich. 


Henlcel's 
Henkd's 
Henkel'B 
Henkel's 
Henkel'B 
Henkel's 
Henkel's 


Fine  White  Feed. 
Fine  White  Feed. 
Fine  White  Feed. 
Fine  White  Feed. 
Fine  White  Feed. 
Fbc  White  Feed. 
Fine  WTiite  Feed. 


B.  A.  Eckhart  Milling  Co..  Chicago,  III. 

B  4706  I  Wheat  and  Rye  Flour  Middlings 

RYE  FEED. 


(Rye  Bran  and  Rye  Middlings  with  ground 
screenings). 

John  P.  Dousman  Milling  Co.,  DePere,  Wis. 


B  4322  I  Rye  Middlinca  with  ground  screenings  not  ex- 
ceeding mill  run 


B  4873 


B  3794 
B  3799 
B  39a3 
B  3907 
B  47(M 


Oriental  Mills,  Manitowoc.  Wis. 

Rye  Feed 

Valley  City  Milling  Co^  Grand  Rapids,  Mich. 


Rowena  Rye  Feed . 

Rowena  Rye  Feed . 

Howena  Rye  Feed 

,  Rowena  Rye  Feed. 

Rowena  Rye  Feed . 


Sampled  at 


Dundee \F.* 

Williamston. . . .  \F.* 

IG.* 
Vassar". \F.* 

fG* 

Kalamasoo \F.* 

HUlsdale 

HiUadale 

Avenge 

[G* 

Detroit \F.* 

Detroit 

Avenge 

Grand  Rapids...  \F.* 

Manistee 

Average 

[G* 

Detroit. \F.* 

Detroit 

Detroit 

Detroit 

Detroit 

Detroit 

Boyne  City 

Average 

Oxford If.* 


.9 

o 


9.8 


10.0 


11.5 


10.2 
10.6 
10.7 


10.5 


11.1 
11.5 


11.3 


11.5 
10.6 


11.1 


11.3 
10.1 
9.8 
11.1 
11.4 
10.9 
11.9 


10.9 


9.9 


Hartford 
Hartford 
Cooperaville 
Hudsonville 
Saline 


a 

I 

« 

2 
o 


Average i  10.7 


16.0 
19.2 


1S.6 
14.4 


18.3 


19.0 
16.5 
16.6 
17.4 


16.8 

US 
16.1 
15.6 


15.8 


15.0 
15.1 

16.6 


15.8 


15.0 
16.4 
15.4 
15.8 
15.6 
15.7 
17.1 
16.3 


16.0 

14.0 
17.1 


17.7 
16.5 


4.0 
4.5 


S.6 
3.8 


40 
4.9 


4.0 
4.3 
4.3 
5.0 


4.5 

4.0 
4.1 
4.1 


4.1 


4.0 
4.7 

4.8 


4.8 


4.0 
4.1 
3.8 
3.8 
4.4 
3  9 
4.5 
3.8 


4.0 

4.0 

4.8 


s.e 

4.5 


J 

ta 

e 

e 


9.0 
8.6 


8.4  ' 
7.2 


8.0 
8.5 


10.0 
8.0 
9.0 
8.8 


8.6 

8.6 
7.8 
7.3 


7.6 


8.6 
8.1 

8.4 


8.3 


9.0 
7.1 
10.1 
6.8 
7.1 
7.1 
6.4 
5.7 


7.2 

7.0 
7.8 


6.0 
6.8 


14.0 

g.6 

6.0 

14.5 

3.3 

4.9 

16.0 

g.7 

6.i 

15.1 

3.2 

4.9 

14.8 

3.1 

5.3 

15.6 

3.2 

5.8 

17.8 

3.3 

4.5 

15.5 

3.7 

5  8 

15.8 

3.3 

5.5 

a 

s 


$3.75 


2.70 


2.10 


52.00 
3.8S 

45.00 


38.3» 
3.85 


40  00 
34  66 

38.00 

49  00 

2.90 


2.50 


57.00 


2. 60 


42.00 


43  00 

38.00 

2.35 


'Abbreviations  for  Guaranteed  and  Found. 
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II 
11 


B  4615 


B  4497 
B  4732 


B  3827 
B  3841 
B39M 
B  4198 
B4281 


B3481 
B  3497 
B  3822 
B4596 
B4932 
B  4941 
B4990 


B4708 

B4218 
B  4425 


B42«2 


B8610 
B4168 


MuraftetoNr  and  Tnde  Name. 


Voift  MMIhis  Co^  Grand  tiafMh  Mich. 
CreseoQi  Brand  Rye  Feed 

OAT  MEAL  MILL  BY-PRODUCTS. 
Aimour  Qnin  Co.,  Chicago,  III. 

Oat  Feed  (Composed  of  ground  oat  hulb,  oat 
ahorta,  oat  midaUnn) 

Oat  Feed  (Compoeed  of  ground  oat  hulls,  oat 
■hortn,  oat  miadlinga) 

E.  P.  MiMllor,  Chicago,  III. 

Regroond  Oat  Feed  (ground  oat  hulb) 

Reground  Oat  Feed  (ground  oftt  hulls) 

Reground  Oat  Feed  (ground  oat  hulls) 

Regroond  Oat  Feed  (ground  oat  hulls) 

Reground  Oat  Feed  (ground  oat  hulls) 

Tho  Qutkor  Oats  Co.,  Chicago,  III. 

Vbn  Feed  (Ground  oat  hulls,  oat  shorts,  oat 

middlings) 

Vim  Feed  (Ground  oat  hulls,  oat  shorts,  oat 

mJATI^ngjii 

Vim  Feedf  (Ground  oat  hulls,  oat  shorts,  oat 

middlinn) 

Vim  Feedf  (Ground  oat  hulls,  oat  shorts,  oat 

middlings) 

Vim  Feedf  (Ground  oat  hulls,  oat  shorts,  oat 

middlings) 

Vim  Feedf  (Ground  oat  hulk,  oat  shorts,  oat 

middlings 

Vim  Feed  (Ground  oat  hulls,  oat  shorts,  oat 

middlings) 


BARLEY  FEED. 

Tho  Laraboo  Floiir  MHIa  CorpofaUon, 
Kansas  City,  Mo. 

Barley  Feed  (Barley  hulls,  and  barley  screenings) . . 
PUIsbuiy  Flour  Mills,  Minnoapolls,  Minn. 

Barlev  Mill  Feed  (Barley  hulls,  barley  bran,  barley 
nuddlings  and  ground  barley  screenings) 

Barley  Mill  Feed  (Barley  hulls,  barley  bran,  barley 
middlings  and  barley  ground  screenings) 

Pottam  Coroal  Co.,  Battle  Creek.  Mich. 

Barley  Bran  (barley  hulls) 

Star  A  Crooeont  Milling  Co.,  Chicago,  III. 

Barl^  Feed  (Barley  hulb  and  barley  screenings) . . 
Barley  Feed  (By-products  from  manufacture  of 
pearled  barley) 


Sampled  at 


Grand  Rapids 


..\F.* 


YpsilanU \F.* 

Trenton 

Average 

f(7.* 

Holland \  F.* 

WayUnd 

Muskegon  Heights 

Adrian 

Grand  Rapids 

Average 

I  a* 

Forest (Jrove....  \F.* 

Zeeland 

Holland 

East  Jordan 

Pontiae 

Birminf^iam 

Jackson 

Average 

Oxford \F.* 

iG.* 
St.  Joseph \F.* 

Mwenci 

Average 

Battle  Creek....  \F.* 

iG* 
MarshaU \F.' 

Utchficld 

Average 


o 


8.6 


6.5 
6.7 


6.6 


8.0 
7.2 
7.2 
7.4 
6.4 


7.2 


8.2 
7.7 
7.4 
6.8 
7.0 
7.5 
6.9 


7.3 


8.4 


10.0 
9.6 


I 


16.0 
15.1 


5.0 
5.7 

5.0 


5.4 


5.9 
8.7 
7.1 
5.2 
7.6 
4.8 


6.5 

5.0 

5.8 

5.5 
6.8 
7.4 
5.1 
5.2 
6.1 


6.0 


10.6 
8.9 


8.0 
13.1 

11.3 


9.8  1  12.2 


6.8 


10.2 
10.7 


16.5 


8.0 
8.1 


It.O 
11.7 

13.3 


12  5 


O 


s.o 

3.0 


to 

1.9 
1.8 


1.9 


i.i 

2.1 
2.6 
1.8 
1.8 
2.0 


2.0 

t  0 

1.7 

1.5 
2.0 
2.4 
1.8 
1.4 
2.3 


1.9 


1.7 
3.3 


i.O 
3.3 

3.2 


1.8 
2.2 


t.6 
2.5 

2.5 


2.5 


« 

T3 


6.0 
5.3 


50.0 
30.7 

30.1 


30.4 


te.9 

24.7 
24.6 
29.3 
26.4 
29.0 


26.8 

i8.0 
25.4 

27.0 

26.7 

25.5 

28.7 

28.9 

26.6 


27.0 


tt  7 
21.1 


too 

11.7 
16.7 


3.3      13.7 


50.0 
19.7 


1S.6 
14.6 

8.6 


11.6 


*AbbreviatioB8  for  Goaranteed  and  Found. 
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I 


146.00 


1.50 
1.70 


30.00 
30.00 
80.00 
26.00 
28.00 


32.00 
30.00 
30.00 

2.00 
27.28 

1.40 


2.28 

'eo^oi 

53.00 


40.00 

*45!66 
52.50 
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B  4164 
B4167 
B  4241 
B  4461 


B  4265 

B  3741 
B  4266 
B  4735 


Manufacturer  and  Trade  Name. 


CEREAL  FOOD  BY-PRODUCTS. 
J.  E.  BaiHett  Co.,  Jackwn,  Mich. 


Toasted  Wheat  Feed 
Toasted  Wheat  Feed 
Toasted  Wheat  Feed 
Toasted  Wheat  Feed 


Kellogg  Toasted  Com  Flake  Co., 
Battle  Creek.  Mkh. 

Broken  Wheat  Biscuit 

Dried  Com  Flake  Feed 

Dried  Corn  Flake  Feed 

Dried  Corn  Flake  Feed 


Mapl-Flake  Mills,  Battle  Creek,  Mich. 

B  4269     Cooked  Grita 

B  4271     Macaroni  Feed 

I 
B  4270     Mapl-Flake  Feed 

Postum  Cereal  Co.,  Battle  Creek,  Mich. 

B  4260  ,  Cooked  Corn  Grits 


B  3174 
B  4000 
B  4004 


CXXFecd. 
CXXFecd. 
CXXFeed. 


B4052  '  CXXFeed 


B  4071 
B  4259 


B  S490 
B  3998 
B  4174 
B  4194 
B  4261 


B  42.58 
B  4257 


B  4ia3 
B  49S8 


CXXFeed  , 
CXXFeed.. 


Sampled  at 


[0* 

Litchfield \F.* 

Litchfield 

Cadillac 

Grand  Ledge 

Average 


/a* 

Battle  Creek...  \F.* 

Mason \  F.* 

Battle  Credt 

Bronson 

Average 


B4994 


Flaked  Corn  Feed 
Flaked  Corn  Feed 
Flaked  Com  Feed 
Flaked  Corn  Feed 
Flaked  Corn  Feed 


Flaked  Corn  Offal 

G.N.  Feed 

Quaker  Oats  Co.,  Chicago,  III. 

Ma2  All  Feed 

Maz  All  Feed 

MISCELLANEOUS  FEEDS. 

J.  E.  Bartlett  Co.,  Jackson,  Mich. 

Linofced  (Ground  flaxseed  screenings  and  grain 
screenings) 


Battle  Creek... 
Battle  Creek . . . 
Battle  Creek  .. 


¥.• 
G.* 
F.* 
G.* 
F.* 


[G* 
Battle  Creek  ...  IF.* 

JG* 

Jamestown \V* 

Hastings 

Devereaux 

Bay  City 

Caro 

Battle  Creek 


Average. 


Vriesland 

Nashville 

Hillsdale.... 

Adrian 

Battle  Creek. 


[¥.* 


G,* 
Jackson \  F.* 


Average.. . 

Battle  Creek... 
Battle  Creek ... 


Litchfield \¥.* 

Jackson 

Average 


o 


9.3 
6.8 
7.3 
6.5 


7.5 


5.1 


8.5 
4.3 
7.8 


0.9 


11.9 

i2*.4" 

'3!7 


11.2 


8.2 
8.0 
7.3 
7.7 
8.4 
8.0 


7.9 


9.0 
S.l 
8.3 
7.8 
5.5 


7.7 


8.5 


2.0 


6.9 
7.0 


7.0 


10.7 


.5 

t 
1 


16.0 

14.4 
18.2 
17.4 


10.5 


9.S 
12.3 
6.9 
8.3 
8.1 
8.2 


8.2 


7.0 

7.9 

15.0 

13.7 

7.7 

10.7 


6.0 
7.6 
16.0 
18.3 
17.6 
18.9 
17.4 
16.9 
17.2 


17.7 


8.0 

1.0 

8.3 

1.0 

8.3 

1.5 

8.6 

1.6 

8.5 

1.0 

8.3 

1.1 

8.4 

6.0 

8.1 

9.0 

11.7 


8.0 
8.6 
8.9 


8.8 


16.0 
17.8 


o 


go 

3  2 
2.8 
3.3 


2.8 


0.8 
13 
t.l 
3.0 
1.3 
1.8 


2.0 


0.6 
1.0 
0  » 
0.5 
0.8 
1.4 


0  8 
04 
SO 
3  3 
3.7 
3  7 
3.8 
3.1 
3.7 


3.6 


1.2 

0.6 
2.0 
0.6 
0.8 


1-4 
1.3 

1.6 


1.5 


8.0 
7.5 


te.o 

7.2 
14.3 
20.4 
18.5 


18.3 
6.0 

8;? 

0.8 
0.8 
0.8 


0.7 

f  0 
0.9 
».6 
1.2 


SO 
1.0 
1.0 


1.0 


It.O 
16.6 


15.1 


t-4 
2.9 

0.4 
0.7 
0.6 
0.6 


0.6 


O.t 
0.7 
1.0 
0.2 
1.7 
0.9 


BO 

04 

t6.0 

19  3 

19  0 

18  1 
18.7 

19  5 
15.4 


s 


S38  50 
47  (» 


53.00 


2.80 


50.00 


225 


40.00 


Z%  00 

35  00 


1.75 
33.00 
33.00 


54.00 


3.00 
54.00 
46.00 


45  00 


50.00 


57.50 
70.00 


2.00 


'Abbreviations  for  Guaranteed  and  Found. 
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li 


B3864 


B4608 


B4648 


B4112 
B4963 


B4777 


Manufacturer  and  Trade  Name. 


Bal-Car-Mo  Nut  Butter  Co.. 
Grand  RapMt.  Midi. 


Peanut  Bran. 


Blue  Bell  Peanut  Butter  Co., 
Grand  Rapids.  Mich. 


Blue  Bell  Peanut  Bran 

Colby  Mlllini  Co^  Dowaglac.  Mich. 

Wheat  ScouringB 

Michigan  Cereal  Co.,  Port  Huron.  Mich. 


Pea  Bran. 
Pea  Bran. 


Watson  Bros.,  Detroit,  Mich. 

Excebior  Stoclc  Food  (Linseed  meal,  com  meal, 
foenugreek,  amae,  salt,  sulfur,  gentian) 


Sampled  at 


Grand  Rapids...  \F.* 

fa* 

Grand  Rapids...  \F.* 

Dowagiac \  F.* 

fG/ 

Sandusky \F.* 

Port  Huron 

Average 

f(7.* 
Detroit \F.* 


s 


4.9 


.S 

o 


19.4 
10.4 


i  no 

4.3  !  24.1 

^ 

I 

'  13.8 

9.4  13.1 


9.1 

8.8 


5.0 
15.2 
11.4 


9.0 


9.5 


2 

o 


ss.t 

25.2 


SO.  8 
30.3 


s.e 

3.6 


0.6 
1.3 
0.9 


13.3  ,     1.1 


9.i 
10.4 


9.5 
6.1 


5 
o 

2 

o 


7.8 
7.8 


6.8 
6.9 


13.8 
16.4 


50.0 
33.2 
36.8 


35.0 


i.O 
2.3 


a 
S 

It 

•r*  O 


128.00 


2.75 


'Abbreviations  for  Guaranteed  and  Found. 
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li 


B40U 
B4015 
B4446 

B4986 
B4987 

B  4323 
B4309 


B3704 
B  3676 


B  3334 


B  4307 


B4647 
B4(H9 


B4089 

B  3968 
B4851 

B4601 
B4602 
B3462 
B3461 

B3897 

B4268 
B4162 


Manufacturer  and  Trade  Name. 


Amendt  Milling  Co.,  Monroe,  Mich. 

Ameo  Middlings 

Barley  Meal 

Norvell  Rye  Feed 

The  J.  E.  Bartlett  Co.,  Jtckaon,  Mich. 

Ground  Salvage  Barley 

Salvage  Wheat 

Bay  State  Milling  Co..  Winona.  Minn. 

Low  Grade  Flour 

Winona  Coarse  Wheat  Bran 

Christian  Breitch  Co.,  Lansing,  Mich. 


Choiee  Winter  Wheat  Bran. 
Choice  Winter  Wheat  Bran. 


Commorciai  Milling  Co..  Detroit.  Mich. 
Wheat  Bran 

Eagle  Roller  Milto  Co.,  New  Ulm.  Minn. 

Superb  Red  Dog  Flour 

J.  F.  Eesley  Milting  Co.,  Plainwell,  Mich. 


Winter  Wheat  Bran. 
Winter  Wheat  Bran. 


Sampled  at 


I  a.* 

Plymouth \F.* 

Plymouth \F.* 

Trenton \F.* 


[G* 
Jackson \F.* 

/a* 

Jackson \  F.* 


SaultSte.  Marie.  \F.* 


Alpena. 


Lansing. 
Lansing. 


iG.* 
\F.* 

fO.* 
\F.* 


Average. 


Detroit. 


Ironwood. 


F.* 


\F.» 


PUinweU \F.* 

Plamwell 


Average. 


Fromo  Cereal  Co..  Minneapolis,  Minn. 

Ground  Barley 

Harris  Milling  Co..  Mt  Pleasant.  Mich.         I 

Wheat  Bran 1 

Wheat  Middlings ! 

Harried  Milling  Co.,  Harried,  So.  Dakota. 

Barley  Feed 

Fbe  Barley  Feed 

Wheat  Bran 

Wheat  Middlbgs 

Wm.  Kalley  Milling  Co..  Hutchinson.  Kansas. 

Wheat  Bran 

Kellogg  Toasted  Com  Flake  Co.. 
Battle  Creek,  Mich. 

Wheat  Bran 

MillinglMi  Milling  Co..  Millington.  Mkh, 

Wheat  Bran 


Jackson. 


Mt.  Pleasant.. 
Frankfort 


G.* 
F.* 


F.» 
F.' 


F.' 
(?.• 
F.* 

(;.• 

F.* 
F.* 


MuBkegon . 


\F.* 


Battk;  Creek 


Millington. 


....\F.* 

iG.* 
....\F.* 


9.8 


11.7 

ib.i 


11.5 


11.8 


11.8 


10.4 


9.6 
10.4 


10.0 


10.8 


11.3 


9.7 
9.5 


9.6 


10.6 


9.2 


11.5 


10.8 


11.2 

i6.8 
ii!4 


11.0 


8.6 


11.6 


I 


17.0 
16.8 


11.0 

14.6 
15.9 


9  9 
1S.6 
12.8 


16  0 
15.8 
16.0 
14.6 


13.1 
14.8 


14.0 


16.7 


17.0 
17.9 


14.6 
14.5 


14.6 


li.O 
11.9 


13  8 


14.4 


12.2 


12.1 

ii.z 
n'.i 


14.5 
16.4 


13.9 


15.4 


S 


so 

4.7 


■ 


8.0 
6.1 


2.1 

S.4 
3.9 


4.8 
S.6 
5.7 


2.6 
t.l 
1.8 


4.S 
4.1 
S.6 
6.0 


7.0 
'i.9 


to 

1.3 
12.0 
10.8 


3.5 
8.2 

3.4 


10.4 
93 

9.9 


4.4 


6.0 
4.2 


10.4 


7.4 
4.4 


4.6 
5.9 

5.3 


S.O 
3.1 


10.2 
11.1 

10.7 


9.0 
7.8 


5.2     12.2 


4.3       6.2 


2.5       6.9 


1.9 


6  7 


4.3 
5.4 


S.5 
4  2 


7.3 
6!i 


11.0 
10.1 


8.3 


8.3 


3.8 


9.9 


a 

s 


13.00 

"i.n 
'soioo 


2.25 

i.sb 


50  00 


40.60 


39.00 


2.65 


2.7$ 


52.00 


290 


38.00 
4606 

•  •  •  .  •  • 

37.97 


2.00 


*Abbreviatbna  for  Guaranteed  and  Found. 
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Lalwrttory 
number. 

Manufacturer  and  Tra3e  Name. 

Sampled  at 

• 

• 

1 

IS 

* 

a 

s 

1" 

2 
o 

• 

IS 

1 

1 
1 

Price  POT  ton 
orcwt. 

Lewellyn  Bean  Co.,  Grand  Rapids,  Mich. 

Cull  Bean  Meal 

Cull  Bean  Meal 

Slate  Mitiini  Co^  Manhattan.  Kansas. 

Reliance  Mixed  Feed 

Wayland 

Allegan 

iG.* 
•IF.' 

B  3839 
B  3867 

10.4 
10.2 

22.8 
18.0 

1.5 

2.0 

6.9 
10.6 

$45.00 
47.00 

Average  . . 

10.3 

20.4 

18 

13.8 

• 

Cass  City 

I^nsiDg 

N^^unee 

1  F.* 

\F.* 

B  4096 

10.9 

10.8 
9  6 

17  4 

16.0 
17  8 
16.8 
18.6 

5  7 

45 
5  4 
5.8 
5.5 

7.9 

10.0 

7.8 
8.8 
8.5 

56.40 

B  3698 
B  4353 

Ru88«l!-Miller  Miliing  Co.,  Minneopoiis.  Minn. 

Wheat  Occident  Feed 

Wheat  Occident  Feed   

"ssiso 

3.00 

B  4570     Wheat  Occident  Feed 

Charlevoix 

2.65 

1 

Average. . . 

F.J. Smith.  Pickford.  Mich. 

10  0 

17  7 

5.6 

8  4 

Sault  Ste.  Marie 
Sault  Ste.  Marie 

Kalamasoo 

Hillsdale     

.\F.* 
.\F.' 

iG.* 
IF.* 

B4332 

Our  Own  Make  Bran i 

11.0 

12  9 

4.9 

11  9 

Our  Own  Make  Middlings 

B  4333 

12.6 

l6!3' 
10.6 

14.9 

HO 
15.4 
16.7 

4.5 

SO 
3  4 

4.7 

6.2 

10.0 
9.6 
8.5 

B  3945 

F.  W.  Stock  &  Sons,  Hillsdale.  Mich. 
Wheat  Bran 

'"52!66 

B  4177 

Wheat  Bran 

43.00 

Van  Eyck  Weurding  Milling  Co^  Holland.  Mich. 
Buckwheat  Bran 

Average 

10.5 

16.1 

4.1 

9.1 

HolUnd 

Zeeland 

Sault  Ste.  Marie 

Coopers vi lie.  .  . 
Grand  Rapids  . 

Avcracc  . . 

jG.* 
\F.* 
jG.* 

jG.* 
.  \  F.* 

iG.* 
\F.* 

B  3824 

12.3 

ao.i 

4.9 

8.5 

30.00 

B3460 

Wheat  Middlings 

10.5 
16.3' 

14.2 

le.o 

18.9 

3.6 

4.0 

6.8 

5.9 

4.0 
3.8 

45.00 

B4324 

Washbum-Crashy  Co.,  Minneapolis.  Minn. 

Pure  Hard  Wheat  Adrian  Red  Dog  Flour 

Watson  Hitrains  Milling  Co.. 
Grand  Hapids.  Mich. 

"56.66 

B  3182 
B  3416 

Wheat  Bran 

10.2 
10.7 

10  5 

14.3 

14.8 

3.7 
3.7 

3  7 

2  6 
8  3 

42.00 

Wheat  Bran 

40  00 

14  6 

5.5 

Sparta 

\F.* 

B  3853 

Wheat  Middlings 

12.4 

16  1 

4  6 

6.6 

44.00 

*.\bbreviatioo8  far  Guaranteed  and  Found. 
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TERRITORIES  STUDIED. 


Studies  in  the  cost  of  market  milk  production  were  begun  by  the 
Michigan  Experiment  Station  in  Kent,  Allegan  and  Ottawa  counties 
in  1913  and  were  continued  throughout  a  period  of  two  and  one-half 
years.  The  territory  studied  supplied  milk  for  the  Grand  Rapids  trade. 
The  results  of  this  investigation  were  published  in  Michigan  Experiment 
Station  Bulletin  No.  277. 

Upon  the  completion  of  the  work  in  the  Grand  Rapids  field,  requests 
came  from  the  patrons  of  two  condensing  districts  to  have  milk  cost 
accounting  studies  made  on  their  farms.  One  of  these  districts  was 
in  Livingston  county  in  the  vicinity  of  Howell  and  the  other  was  in 
Ingham  county,  centered  about  Webberville.  The  work  was  starred  in 
both  fields  in  the  early  spring  of  1916  and  the  portion  of  it  included 
in  this  report  covers  the  calendar  period,  March  1,  1916  to  March  1, 
1919,  at  Howell,  and  March  1,  1916  to  March  1,  1918,  at  Welbberville. 
In  both  of  these  fields,  the  milk  was  sold  for  condensing  purposes  with 
the  exception  of  the  last  two  years  at  Howell,  during  which  time  about 
one-half  of  the  farmers  sold  their  milk  to  the  Detroit  city  trade.  The 
Howell  territory  is  an  old  dairy  section,  milk  production  and  receipts 
from  dairy  cattle  being  the  chief  sources  of  farm  income. 

!       1 

TABLE  NO.  I. 


Fields  studied 

Years  studied 

Number  of  years 

Number  farms  studied  each  year 

Total  number  cows 

Average  number  cows  annually . 
Average  number  cows  per  herd. . 


Howell 
(Livingston  County) 
March,  1916  to 
March,  1919. 
3 
25 
1239.6 
413.2 
16.5 


Webberville 
(Ingham  County). 
March,  1916  to 
March,  1918. 
2 
25 
730.8 
365.4 
14.6 


4  EXPERIMENT  STATION  BULLETIN. 

In  the  Webberville  territory,  dairying  had  not  developed  to  so  great 
an  extent  as  in  the  Howell  territory,  but  due  to  the  good  market  condi- 
tions and  general  adaptability  of  this  district  for  the  dairy  business,  it 
is  developing  rapidly  into  a  pronounced  dairy  section.  The  majority 
of  the  cattle  in  this  territory  were  grades,  while  in  the  Howell  section 
there  was  a  large  numiber  of  pure-breds. 


BASIS  OF  STUDY. 

In  the  collection  of  the  data  upon  which  this  Bulletin  is  based,  the 
accountants  followed  the  general  plan  of  Bulletin  No.  277  but  modified 
it  in  some  i)articulars  to  conii)ly  with  the  outline  approved  by  the  Office 
of  Farm  Management  of  the  United  States  Department  of  Agriculture. 

The  dairy  cow  is  the  unit  basis  of  study.  That  is,  no  attempt  is 
made  to  take  other  livestock  or  any  other  farm  enterprise  into  considera- 
tion. Credit  is  given  for  the  value  of  the  calves  as  soon  as  the  cows' 
milk  is  fit  for  human  consumption,  and  all  heifers  are  charged  into 
the  herd  at  their  actual  value  as  soon  as  thev  freshen.  All  the  data 
presented  in  this  bulletin  are  given  on  an  average  cow  basis  for  each 
month,  and  are  summarized  into  seasonal  and  Aearlv  totals.  The 
calendar  mouth  was  used  for  convenience. 


MIOTIIOD  OF  OBTAINING  DATA. 

Cost  records  were  kei)t  on  twenty-five  representative  herds  in  each 
territory.  The  average  size  of  the  herds  was  1G.5  cows  at  Howell  and 
14.0  cows  at  Webberville.  These  herds  were  large  enough  to  study 
with  some  degree  of  accuracy. 

The  College  employed  a  field  accountant  who  spent  one  day  out  of 
each  calendar  month  throughout  the  year  on  every  farm.  He  kept  an 
accurate  rin-ord  of  the  kind  and  amount  of  all  the  feeds  which  were 
fed,  and  of  the  time  spent  in  performing  the  various  operations  in  the 
producing  of  milk.  The  monthly  data  were  based  on  this  daily  rei'onl 
with  the  exception  of  milk  sold  and  incidental  costs.  He  also  took 
into  consideration  all  overhead  costs  such  as  investments,  veterinary 
services,  deaths,  and  other  miscellaneous  costs  as  well  as  all  receipts  for 
products.  A  record  of  the  milk  sold  was  secured  each  month  from  the 
dealer.  From  this  statement  w^as  obtained  the  price  of  the  milk,  the 
total  value,  the  cost  of  transportation  from  the  farm  to  plant  or  station, 
and  the  percent  of  butter  fat.  Incidental  expenses  were  taken  from 
daily  records  kept  by  the  farmer.  These  data  were  also  checked  up 
with  the  day^s  record  taken  by  the  accountant. 
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COST  ITEMS. 

1.  Feeds: 

All  feeds  grown  on  the  farm  and  fed  to  dairy  cattle  were  charged  in 
at  their  market  value  at  the  farmer's  barn.  When  grinding  was  done, 
the  cost  was  added  to  the  price  of  the  feeds.  All  purchased  feeds  were 
charged  in  at  their  actual  cost.  Cartage  of  all  feeds  was  figured  in 
terms  of  man  and  horse  hours  and  was  credited  to  labor. 

(a)  CJoncentrates. 

This  item  included  all  the  home-grown  grains  and  commercial  feeds 
fed  the  dairy  herd. 

(b)  Boughages. 

All  the  coarse  feeds  such  as  hay,  fodder,  silage,  and  green  feeds, 
(green  com,  green  alfalfa,  green  peas  and  oats,  roots,  etc.)  come  under 
tMs  item. 

(c)  Pasture. 

To  determine  the  cost  of  pasture  with  any  degree  of  accuracy  is  a 
difficult  task  and  one  that  requires  close  attention.  The  method  used 
was  to  capitalize  all  permanent  pasture  and  allow  5%  interest  on 
investment  and  1%  for  taxes,  plus  the  fence  upkeep.  The  average 
value  of  the  pasture  lands  for  the  two  territories  studied  was  $53.00  per 
acre.  The  value  of  all  other  pasture,  obtained  from  meadows,  etc.,  was 
based  as  nearly  as  possible  on  feed  consumed,  and  was  either  charged  in 
at  a  weekly  rate  or  on  a  tonnage  basis. 

(d)  Bedding. 

A  record  was  kept  of  all  bedding  used  outside  of  what  refuse  passed 
through  the  mangers.  Straw  was  used  on  all  the  farms,  and  the  value 
placed  at  what  it  was  worth  at  the  barn. 

2.  Labor: 

(a)  Man  Labor. 

This  includes  all  the  time  spent  in  caring  for  the  dairy  herd,  and  is 
divided  under  the  following  headings:  Production  Labor,  Handling 
Milk  and  Miscellaneous  Labor.  These  items  have  been  divided  into  two 
classes:  (1)  Labor  performed  by  owner  or  operator,  and  (2)  Labor 
performed  by  hired  help.  Such  labor  as  has  been  performed  by  the 
family  other  than  the  owner  or  operator  has  been  classified  in  with 
the  hired  help.  However,  there  was  a  very  small  amount  of  this  class 
of  labor.  The  rate  of  pay  for  hired  help  was  that  actually  paid  on  the 
several  farms.  The  owner  or  operator  is  a  more  competent  laborer  as 
a  rule  and,  therefore,  is  allowed  a  somewhat  higher  wage  than  that 
paid  the  hired  help. 

(b)  Horse  Labor. 

Horse  labor  is  divided  into  two  classes,  hauling  feeds  and  incidental 
labor.  Hauling  milk  is  another  big  item,  part  of  which  should  come 
under. horse  labor,  but  due  to  the  fact  that  nearly  all  the  milk  was 
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hauled  in  large  routes  by  hired  milk  haulers  under  the  direction  of 
the  milk  plants,  it  is  impossible  to  give  this  item  in  terms  ot  hours. 

(c)     Hauling  Milk. 

As  stated  in  the  preceding  paragraph,  nearly  all  milk  was  hauled  by 
large  route  wagons  under  the  direction  of  the  milk  plant.  The  cost  of 
hauling  was  deducted  from  the  farmer's  monthly  milk  statement. 

3.    Other  Costs. 

Other  costs  cover  a  number  of  items  and  are  listed  under  the  following 
headings :  • 

(1)  Taxes,  Interest  and  Depreciation  on  the  Herd. 

An  inventory  was  taken  of  each  herd  at  the  beginning  of  the  year,  and 
if  any  changes  were  made  as  to  the  number  of  cows  with  their  values, 
it  was  noted  by  the  accountant  and  correction  was  made.  Pure-bred 
cattle  were  charged  as  high  grades,  for  the  pure-bred  business  was  not 
considered  in  this  work,  due  to  the  fact  that  only  the  cost  of  milk  pro- 
duction was  under  consideration.  The  charges  were  divided  as  follows : 
Interest,  6% ;  taxes,  1%,  and  depreciation,  5%.  The  tax  rate  is  lower 
than  the  average  assessed  tax  rate,  but  the  valuations  are  higher  than 
most  assessors  value  cattle,  and  so  balances  in  the  end. 

There  are  different  methods  of  determining  the  depreciation  of  cattle. 
One  is  to  take  an  inventory  at  the  beginning  and  again  at  the  end  of 
the  year,  the  difference  of  these  two  values  being  depreciation  or  appre- 
ciation. Another  method  is  to  take  the  average  productive  period  of 
the  cow's  life,  which  is  from  six  to  seven  years,  and  divide  this  into 
the  difference  between  her  dairy  value  and  beef  value,  which  would 
give  her  yearly  depreciation.    The  following  expresses  this  as  a  formula. 

Dairy  value  —  beef  value 

Depreciation  = 

Productive  life  of  cow 

The  average  productive  life  of  the  dairy  cow  is  affected  in  many  ways, 
such  as  by  udder  troubles,  abortion,  failure  to  breed,  accidents,  sickness, 
etc.  The  average  value  of  the  cows  in  the  Howell  territory  was  |107.74 
and  the  average  beef  value  was  $70.00.  The  average  cow's  beef  value 
was,  therefore,  $37.74  less  than  their  dairy  value.  One-seventh  of  $37.74 
is  $5.39,  the  depreciation  for  one  year  per  cow,  and  amounts  approxi- 
mately to  5%  of  the  inventory  value.  This  compares  very  closely  with 
the  data  taken  at  Grand  Rapids,  (Bulletin  No.  277).  The  WebberviUe 
data  were  also  figured  at  this  same  rate.  This  makes  a  total  charge 
of  12%  for  taxes,  interest,  and  depreciation  on  the  herd. 

In  the  above  figures  no  account  has  been  taken  of  losses  due  to  death. 
These  are  entered  under  a  separate  item. 

(2)  Losses  Due  to  Death. 

No  herd  is  immune  from  death  losses.  Accidents,  tuberculosis,  and 
other  diseases  help  to  increase  the  death  rate.  The  difference  between 
the  inventory  value  of  the  animal  and  the  amount  received  for  hide  or 
carcass  was  charged  under  losses  due  to  death. 

(3)  Taxes,  Interest,  Insurance,  and  Depreciation  on  Buildings. 
The  valuation  of  the  dairy  plant  on  each  farm  was  determined  by  a 

committee  of  three  men  who  placed  values  on  the  portion  of  the  dairy 


STUDIES  IN  THE  COST  OF  MILK  PRODUCTION.  7 

bam,  yardage,  milk  house,  ice  house  and  water  supply,  that  was  used 
for  dairy  purposes,  including  the  silo  and  sufficient  space  to  store  all 
dairy  feeds.  A  charge  of  10%  was  made  on  the  inveiitory  value  of  these 
items  which  is  divided  ae  follows:  Interest,  6%;  taxes,  1%;  insurance, 
0.4%,  and  depreciation,  2.6%. 

,    (4)     Interest  and  Depreciation  on  Equipment. 

Under  this  heading  comes  milking  machines,  gasoline  engines,  sepa- 
rators, cans,  pails,  coolers,  heaters,  shovels,  forks,  cart&i^and  many  other 
small  items  used  in  the  dairy.  Six  percent  interest  was  charged  on  the 
value  of  this  equipment.  The  rate  of  depreciation  varied  greatly  on 
different  items  of  equipment.  Milking  machines,  engines,  and  sepa- 
rators last  much  longer  than  milk  cans,  pails,  coolers,  etc.,  and, were 
allowed  a  proportionate  rate.  The  rate  of  depreci^on  charged  at 
Howell  averaged  12.6%  which,  combined  with  6%  interest,  makes  a 
total  charge  of  18.6%  for  interest  and  depreciation  on  equipment,  while  , 
at  WebberviUe  the  total  was  18%. 

(5)  Veterinary  Services  and  Drugs. 

Fees  for  veterinary  services  and  the  cost  of  drugs,  including  disin- 
fectants used  in  the  dairy,  come  under  this  heading. 

(6)  Sire  Costs. 

Sire  costs  are  less  tangible  than  general  herd  costs.  Such  data  as 
were  kept  showed  that  the  cost  of  keeping  the  sire  was  approximately 
equal  to  the  value  of  the  calves  at  four  days  old.  In  the  Howell  district 
nearly  every  farmer  kept  a  bull,  thus  making  the  cost  higher  than  it 
is  in  some  sections  where  *fewer  bulls  are  kept.  In  this  bulletin  sire 
costs  and  value  of  calves  at  birth  are  allowed  to  balance  each  other. 

(7)  Miscellaneous  Costs. 

Under  this  heading  come  a  large  number  of  items  such  as  gasoline, 
lubricating  oil,  fuel  for  the  boiler  or  heater,  washing  powder,  ice,  re- 
pairs, dairy  literature,  association  fees,  and  many  other  small  expenses. 

(8)  Managerial  Ability  and  Business  Bisks. 

No  enterprise  can  be  operated  successfully  without  skilled  super- 
vision. The  dairy  business  is  of  such  a  nature  that  it  requires  the 
closest  of  attention  at  all  times  throughout  the  year.  A  few  hours' 
neglect  means  a  lessening  of  production,  and  in  time,  a  failure  of  the 
business.  The  manager  must  keep  in  close  touch  with  each  and  every 
operation.  He  must  look  after  the  rations  for  the  dairy  herd,  the  se- 
lection and  purchase  of  feed,  the  selecting  of  the  herd  sire,  the  breeding 
records,  the  buying  and  selling  of  cattle  and  the  general  supervision  of 
all  help.  While  in  many  cases  the  manager  does  all  or  a  part  of  the 
ordinary  dairy  work  such  as  milking,  feeding,  cleaning  barns,  etc.,  his 
time  has  not  been  figured  in  for  managerial  operations  on  the  time 
unit  basis. 

The  dairyman  should  also  be  entitled  to  a  sufficient  amount  to  cover 
all  business  risks  such  as  a  temporary  loss  of  market  due  to  the  short- 
age of  material  in  the  manufacture  of  the  finished  products,  strikes, 
and  in  some  cases  where  plants  discontinue  the  business  for  the  time 
being.  For  this  added  effort  and  ability  expended  over  that  of  ordinary 
labor  and  unavoidable  risks,  10%  of  all  other  expenses  have  been  al- 
lowed. 
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CREDITS. 

T>e  following  items  are  classed  as  credits: 

(1)    Milk,  (2)  Manure,  (3)  Feed  Bags,  (4)  Calves. 

(1)  Milk. 

The  largest  credit  item  is  milk  which  is  divided  as  follows:  Milk 
sold,  milk  used  on  the  farm,  and  milk  not  taken  by  the  plant 

A  record  was  kept  of  all  the  milk  used  on  the  farm  and  credited  to 
the  dairy  at  prevailing  prices  less  the  cost  of  hauling.  Returned  milk 
was  valued  at  what  it  was  worth  for  stock  feeding.  A  record  of  the 
milk  sold  was  taken  off  the  monthly  milk  statement  given  the  farmer 
by  the  manager  of  the  milk  plant. 

(2)  Manure. 

The  amount  of  manure  credited  to  the  cow  for  the  year  was  8  tona 
for  every  1,200  pounds  of  animal  weight.  This  was  divided  up  accord- 
ing to  the  seasons.  During  the  winter  period  (October  16  to  May  15) 
twice  as  much  manure  was  credited  to  the  cow  per  month  as  during 
the  summer  season  (May  15  to  October  16).  During  the  winter  whoi 
the  cows  are  fed  large  quantities  of  rich  grains,  the  manure  is  richer 
in  fertilizing  ingredients  than  during  the  summer  period.  Furthermore^ 
it  is  true  that  there  is  a  greater  loss  in  the  summer  than  in  the  winter. 

All  manure  was  valued  in  the  pit  or  spreader  at  the  bam  and  waa 
charged  in  at  f 2.00  per  ton  for  the  entire  yearly  production  with  the 
exception  of  the  first  year  when  it  was  charged  at  f  1.50  per  ton. 

(3)  Feed  Bags. 

This  is  a  very  small  item  and  was  not  kept  separate  until  the  last 
year's  work  at  Howell.  Previous  to  this,  the  price  of  feed  bags  when 
sold  or  returned,  was  deducted  from  the  cost  of  the  feed  purchased. 

(4)  Calves. 

The  raising  of  calves  was  not  considered  as  a  part  of  the  milk  cost, 
therefore,  they  were  charged  off  the  list  as  soon  as  the  danis^milk  waa 
good  for  human  consumption.  When  whole  milk  was  fed  to  calves 
it  was  charged  and  classed  under  the  heading  "Milk  Used  on  the  Farm." 
As  previously  stated  under  "Sire  Costs,"  calves  and  sire  costs  offset  one 
another. 
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THE  DATA. 

The  data  are  presented  on  the  basis  of  the  average  per  cow  of  the 
entire  field,  and  are  given  for  each  calendar  month  as  well  as  by  the 
season  and  the  year.  No  attempt  will  ibe  made  to  go  into  individual 
herd  records  in  this  bulletin,  due  to  the  large  amount  of  space  they 
would  require.  Nevertheless  all  these  herd  records  are  on  file  and 
may  form  parts  of  future  publications. 

The  winter  season  covers  the  winter  feeding  period  (October  15  to 
May  16)  and  the  summer  season  covers  the  summer  feeding  period 
or  pasture  season  (May  16  to  October  15).  These  dates  were  selected 
as  being  the  nearest  point  of  demarcation  between  the  two  seasons. 

Feed  Costs. 

Feeds  constitute  the  largest  item  of  expense' in  the  dairy  business, 
comprising  nearly  one-half  (48.9%  at  Howell  and  46.4%  at  Webber- 
ville)  of  the  total  cost  of  milk  production. 

Tables  II  and  III  give  the  amount  of  feed  fed  per  cow  for  each  month 
as  well  as  for  the  winter  and  summer  season  and  the  yearly  total. 


TABLE  II.— AVERAGE  MONTHLY  FEED  REQUIREMENT  PER  COW  AT  HOWELL. 

Three  bottom  linee  of  the  table  §how  the  amounts  of  feed  for  winter  and  summer  eeaeone  and  the  yearly 

total. 
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TABLE  III.— AVERAGE  MONTHLY  FEED  REQUIREMENT  PER  COW  AT  WEBBERVILLS. 

Three  bottom  lines  of  the  table  show  the  amounts  of  feed  for  winter  and  summer  seasons  and  the  yearly 

total. 
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The  average  amount  of  grain  fed  per  cow  per  year  at  Howell  was 
1,8G8  pounds,  of  which  37%,  or  690  pounds,  was  home-grown.  At  Web- 
berville  1,141  pounds  of  grain  were  fed  per  cow,  of  which  49^%,  or 
561  pounds,  was  home-grown.  The  home-grown  grains  consisted  of  oats, 
corn,  and  barley  with  the  amounts  of  each  in  the  order  given. 

The  price  of  silage  was  based  on  the  cost  of  growing  and  harvesting 
the  crop.  From  records  kept  on  50  farms  in  1918  it  was  shown  that  the 
average  cost  equalled  |8.46  per  ton.  This  high  cost  is  attributed  largely 
to  the  low  tonnage  yield  for  that  year,  due  to  a  very  unfavorable  com 
season.  The  prices  of  silage  varied  from  $4.40  per  ton  in  1916  to  |8.46 
per  ton  in  1918  in  the  two  districts. 

The  average  length  of  time  the  cattle  were  on  pasture  was  157.2  days, 
costing  an  average  of  $7.57  at  Howell  and  f  8.20  at  Webberville  per  cow 
per  year.  As  a  whole  the  Webberville  district  furnished  more  abundant 
pasture,  thus  cutting  down  on  the  amount  of  supplementary  feed  fed 
during  the  summer  season  as  compared  with  the  Howell  territory.  As 
previously  stated,  the  cost  of  all  permanent  pasture  was  based  on  the 
capitalized  value  of  the  land,  allowing  5%  for  interest  and  1%  for 
taxes,  plus  the  upkeep  of  the  fences.  All  pasture  secured  from  meadows 
or  fields  not  classed  as  permanent  pasture  was  charged  in  according 
to  the  amount  of  feed  furnished,  either  at  a  weekly  rate  or  on  a  tonnage 
basis. 

The  large  increase  in  cost  of  feeds  is  attributed  to  the  world  war 
which  caused  a  general  upward  trend  for  all  commodities.  The  in- 
creased cost  of  silage  in  1918  was  due  to  the  poor  com  season  for  that 
year,  resulting  in  a  very  light  tonnage  of  silage  per  acre.  It  will  be 
noted  that  the  feed  cost  per  cow  at  Howell  was  greater  than  at  Webber- 
ville.   This  is  due  to  the  fact  that  the  larger  and  heavier  producing  cows 
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at  Howell  required  more  feed;  and  also  that  more  commercial  feeds, 
which  are  higher  priced  than  the  home-grown  grains,  were  fed. 

Labor  Costs. 

Labor  is  the  second  largest  item  in  the  cost  of  milk  production.  A 
detailed  record  of  the  labor  was  kept  which  was  divided  as  follows: 
Production  Labor,  Handling  Milk,  and  Miscellaneous  Labor.  These 
items  are  still  further  divided  into  two  classes.  (1)  labor  performed 
by  the  owner  or  operator,  (2)  labor  performed  by  hired  help.  At  Howell 
the  average  production  labor  per  cow  was  136.4  hours,  handling  milk 
3.1  hours,  wMle  the  miscellaneous  labor  amounted  to  7.6  hours,  making 
a  total  of  147.1  hours  for  the  year.  Of  the  total  amount,  43.6%  or  64.1 
hours,  was  spent  by  the  owner  or  operator. 

The  total  time  spent  at  Webberville  amounted  to  116.7  hours  per 
cow  per  year,  of  which  58.0%  was  performed  by  the  owner  or  operator. 

TABLE  IV.— AVERAGE  MONTHLY  LABOR  REQUIREMENT  PER  COW  AT  HOWELL. 

Three  bottom  lines  of  the  table  show  the  labor  requirement  for  winter  and  eummer  seasons  and  yearly 

total. 


Month. 


March. 

April...: 

May 

June 

July 

August 

Srotember 

October 

Norember 

December 

Jomiary 

February 

Winter  season. . 
Summer  season 
Yearly 


hi 

o 

•i 

d 
o 


Hours 
13.5 
12.5 
12.6 
10.0 

9,1 
8.2 
7.6 
9.6 

11.9 
13.6 
14.7 
13.3 


91.6 

44.9 

136.4 


m 


Hours 

0.4 

.4 

.3 

.2 

.3 
.3 
.2 
.2 

.2 
.2 
.2 
.2 


1.9 
1.2 
3.1 


o 

e9 


8 


Hours 

0.9 

.9 

.5 

.4 

.4 
.3 
.5 
.6 

.7 
.8 
.8 
.8 


5.7 
1.9 
7.6 


O 

®  - 

II 


Hours 
6.2 
6.6 
5.6 
4.7 

4.0 
8.8 
8.4 
4.5 

6.9 
6.8 
7.2 
6.4 


43.6 
20.6 
64.1 


1 

I-.  © 

•§2 

5 


Hours 
8.6 
8.2 
7.7 
5.9 

5.8 
5.0 
4.8 
5.9 

6.9 
7.8 
8.5 
7.9 


55.6 
27.6 
83.0 


o 

•i 

d 
a 

B 


o 
H 


Hours 
14.8 
13.8 
13.3 
10.6 

9.8 

8.8 

8.2 

10.4 

12.8 
14.6 
15.7 
14.3 


99.1 

48.0 

147.1 


o 

•i 

o 

2 

o 

» 


Hours 

1.0 

.8 

.6 

.3 

.2 
.3 
.4 
.6 

.8 

.9 

1.0 

.0 


6.1 
1.6 
7.7 
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TABLE  v.— AVERAGE  MONTHLY  LABOR  REQUIREMENT  PER  COW  AT  WEBBERVILLE. 

Three  bottom  lines  of  the  table  show  the  labor  requirement  for  winter  aad  summer  seMom  and  jtMiij 
^  total. 


• 

>*u 

>i 

• 

• 

1 

• 

1 

• 

1 

Month. 

^M 

1 

1 

c 

of. 

a 

• 

a 
2 

be 

11 

s 

6 

1 

3 

c 

e3 

11 

-3 

1 

£ 

X 

* 

2 

2 

S 

^ 

o 

Hours 

Hours 

Houre 

Hours 

Hours 

Houra 

Hotm 

March 

10.4 

1.0 

0.9 

7.6 

4.8 

12.3 

.78 

April 

May 

9.6 

1.0 

.8 

6.6 

4.8 

11.4 

.69 

8.0 

1.2 

.7 

5.4 

4.6 

9.9 

.31 

June 

7.3 

1.3 

.4 

4.9 

4.1 

9.0 

.10 

July 

6.4 

1.3 

.5 

4.5 

3.7 

8.2 

.09 

August 

5.2 

1.1 

.4 

3.8 

2.9 

6.7 

.10 

September 

6.3 

.9 

.5 

3.9 

2.8 

6.7 

.19 

October 

6.6 

1.1 

.7 

4.8 

3.6 

8.4 

.29 

November 

7.7 

1.0 

.7 

6.8 

3.6 

9.4 

.35 

December 

9.2 

1.1 

.8 

6.4 

4.7 

11.1 

.42 

January 

10.1 

1.2 

1.0 

7.1 

6.2 

12.3 

.51 

February 

9.1 

1 

1.2 

1.0 

7.0 

4.3 

11.3 

.49 

Winter  season 

64.3 
i       30.6 
'       94.9 

7.7 

5.7 

13.4 

6.0 
2.4 

8.4 

46.7 
22.0 
67.7 

32.3 
16.7 
49.0 

78.0 

88.7 

116.7 

3.75 

Summer  season 

.57 

Yearly 

4.32 

^Includes  time  sp0ut  in  cleaning  utensils. 

The  price  of  common  labor  was  based  on  what  was  actually  paid 
the  farm  laborer  each  month  throughout  the  year. 

The  cost  of  common  labor  rose  steadily  during  the  period  which  was 
covered  by  these  studies,  increasing  from  |0.17  to  $0,202  in  two  years  at 
Webberville,  and  from  f  0.178  to  |0.232  per  hour  during  the  three 'years 
at  Howell. 


TABLE  VL— AVERAGE  HOURLY  LABOR  PRICE  FOR  E.\CH  YEAR  STUDIED  AT  HOWELL 

AND  WEBBERVILLE. 


1916-17. 

1917-18. 

■ 

1918-19. 

Year. 

Owner's 

or 

operator's 

labor. 

Common 
labor. 

Owner's 

or 

operator's 

labor. 

Conmion 
labor. 

Owner'6    ' 

or 

operator's 

labor. 

Common 
labor. 

Howell 

per  hr. 
$0  25 

0  25 

per  hr. 
$0  178 

0  170 

per  hr. 
$0  30 

0  30 

per  hr. 
lo  204 

0  202 

per  hr. 
$0  36 

perhr. 
10  232 

Webberville 

The  owner  or  operator  is  allowed  a  higher  rate  of  pay  than  that  of  the 
common  laborer  because  of  greater  efficiency  in  performing  the  same  class 
of  work;  or  in  other  words,  he  is  a  higher  paid  hired  man.  The  kind 
of  labor  performed  by  the  owner  or  operator  is  of  the  same  sort  as  that 
done  by  the  common  laborer  and  this  extra  compensation  does  not 
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cover  any  time  spent  in  managing  the  business.  An  extra  allowance  is 
made  for  this  class  of  labor  and  comes  under  the  heading  ^^Managerial 
AbiUty  and  Risks." 

While  the  labor  requirement  per  cow  when  compared  with  records 
taken  in  other  territories,  is  low,  it  was  possible  to  give  the  cattle  rea- 
sonably good  care  with  the  time  spent.  However,  at  WebberviUe,  no 
doubt  more  time  could  have  been  spent  to  advantage. 

The  amount  of  horse  labor  in  these  fields  was  not  large,  being  an 
average  of  7.7  hours  at  Howell  and  4.3  hours  at  Weibberville  per  cow 
for  the  year.  Most  of  the  horse  labor  was  spent  in  hauling  feeds.  A 
flat  rate  of  ten  cents  per  hour  for  the  first  year  and  fifteen  cents  per 
hour  for  the  last  two  years  was  charged  against  horse  labor,  amounting 
to  11.01  at  Howell  and  |0.53  at  Webberville  per  cow  per  year.  As 
already  stated,  the  time  used  in  hauling  milk  was  not  taken  into  con- 
sideration (with  the  exceptions  of  a  few  cases  where  farmers  hauled 
their  own  milk)  because  nearly  all  the  farmers  hired  their  milk  hauled 
at  a  definite  rate.  As  shown  in  Table  VII  there  was  a  steady  and 
marked  increase  in  the  cost  of  hauling  milk. 

TABLE  VII.     COST  OF  HAULING  MILK  PER  COW  ALD  PER  HUNDRED  WEIGHT  AT 

HOWELL  AND  WEBBERVILLE. 


Year. 

1916-1917. 

1917-18. 

1918-19. 

Per  Cow. 

Per  Cwt. 

Per  Cow. 

Per  Cwt. 

Per  Cow. 

• 

Per  Cwt. 

Howell 

$7.84 

$.140 

$9.77 

$.176, 

$12.31 

$.221 

Webbervi 

He 

$7.63 

$.144 

$9.10 

$.173 

As  a  whole,  milk  hauling  was  done  very  economically  in  these  two 
fields  and  for  much  less  than  would  have  been  the  case,  had  the  farmers 
been  compelled  to  haul  their  own  milk. 

Other  Costs. 

Under  this  heading  comes  the  investment  charges  in  cattle,  buildings, 
and  equipment;  losses  due  to  death;  veterinary  services  and  drugs; 
sire  costs;  miscellaneous  costs;  and  chaises  for  management  and  risks. 
A  total  stimmary  of  these  costs  is  given  in  Tables  VIII  and  IX.  In 
order  to  cut  down  on  space  these  items  are  not  given  separately  in 
monthly  cost  tables,  but  are  discussed  separately  under  their  proper 
headings. 
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TABLE  IX.— FEED.  LABOR  AND  OTHER  COSTS  BY  THE  MONTH  PER  COW  AT 

WEBBERVILLE. 


The  three  bottom  lines  of  the  table  show  the  coets  for  winter  and  summer  seasons  and  the  yearly  total. 

Year. 

1916-17. 

1917-18. 

Month. 

»Feed 
Cost. 

sLabor 
Costs. 

•Other 
Costs. 

Total 
Costs. 

iFeed 
Costs. 

'Labor 
Costs. 

•Other 
Costs. 

Total 
Costs. 

March 

$7  44 

5  90 
3  09 

2  24 

1  73 
1  56 
1  93 

3  20 

6  11 

6  33 

7  33 
6  83 

$3  78 
3  31 
3  08 
2  65 

2  14 
1  85 

1  77 

2  23 

2  52 

3  10 
3  43 
3  30 

$3  29 

3  19 
2  91 
2  71 

2  68 
2  45 
2  53 

2  93 

3  00 
3  35 
3  59 
3  64 

$14  51 

12  40 

9  08 

7  60 

6  55 

5  86 

6  23 

8  36 

10  63 

12  78 
14  35 

13  77 

$8  04 

7  70 
4  54 

3  11 

2  77 
2  41 
2  95 

4  98 

8  34 

11  82 

12  95 
12  27 

$3  99 
3  87 
3  36 
3  09 

.2  79 
2  14 
2  20 

2  77 

3  37 

3  94 

4  45 
4  14 

$3  79 
3  78 
3  76 
3  52 

3  55 
3  25 
3  27 

3  51 

4  27 
4  37 
4  54 
4  57 

$15  82 

April 

15  35 

May 

11  66 

June 

9  72 

July 

9  11 

August 

7  80 

September 

8  42 

October 

11  26 

November 

15  98 

December 

20  13 

January 

21  94 

February 

20  08 

Winter  Season 

$40  68 
12  01 
52  69 

$22  26 
10  90 
33  16 

$22  93 
13  34 
36  27 

$85  87 

36  25 

122  12 

$66  87 
15  01 
81  88 

$27  24 
12  87 
40  11 

$29  07 
17  11 
46  18 

$123  18 

Sunmier  Season 

Yearly 

44  99 
168  17 

includes  cost  of  all  feeds  and  bedding. 
'Includes  cost  of  man  labor,  horse  labor,  and  hauling  milk. 

•Includes  all  Investment  and  depreciation  charges  on  cattle,  buildings,  and  equipment,  also  losses 
due  to  deaths,  veterinary  services  and  drugs,  miscellaneous  costs,  and  for  managerial  ability  and  risks. 


'  INTBRBST^  TAXES,  AND.  DEPRECIATION  ON  CATTLE. 

There  has  been  a  general  trend  of  increased  values  on  all  the  invest- 
ments during  the  three  years  covered  by  this  Bulletin.  Cattle  increased 
in  value  per  cow  from  J99.17  in  1916-17  to  |114.50  in  1918-19  at  Howell, 
and  at  Webberville,  from  |67.08  in  1916-17  to  |97.42  in  191748.  On 
these  investments  12%  was  charged  (page  6)  with  the  exception  of 
the  last  year  at  Howell  when  13.0%  was  charged,  making  an  average 
investment  charge  of  $13.31  per  cow  at  Howell  and  |9.87  at  Webberville. 


LOSSES   DUB   TO   DEATH. 

Death  losses  were  not  figured  under  the  heading  of  depreciation,  ae 
they  have  been  by  some  investigators,  but  were  reported  under  a  sepa- 
rate heading.  The  losses  due  to  death  at  Howell  amounted  to  f  1.70  per 
cow,  or  1.58%  of  the  total  inventory  value  of  the  herds.  2%  of  the 
cows  died  in  this  territory.  At  Webberville,  slightly  less  than  one  per 
cent  of  the  cows  died,  amounting  to  a  loss  of  |0.65  per  cow,  or  .79%  of 
the  inventory  value  of  the  herds. 


INTEREST,  TAXES,  INSURANCE  AND  DEPRECIATION  ON  BUILDINGS. 

Building  costs  varied  greatly  on  the  various  farms,  averaging  |134.93 
per  cow  at  Howell  and  |113.95  at  Webberville.  On  this  investment  a 
total  charge  of  10%  was  levied  (page  6),  amounting  to  an  average 
for  the  three  years  of  |13.49  at  Howell,  and  $11.40  for  the  two  years  at 
Webberville. 
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TAXBS^  INTEREST^  AND  DBPRBCIATION  ON  BQUIPMBNT. 

As  previously  stated  (page  7),  equipment  covers  milking  machineB, 
gas  engines,  separators,  cans,  pails,  coolers,  shovels,  forks,  carts,  etc 
These  items  were  inventoried  at  |13.77  per  cow  at  Howell  and  at  |16.94 
at  Webberville.  Thirty-four  farms  out  of  the  fifty  studied  had  milking 
machines,  thus  increasing  the  cost  of  equipment  materially.  On  invest- 
ments of  this  sort,  18.6%  was  charged  at  Howell,  making  a  total  cost  of 
12.56  per  cow  for  the  year.  At  Webberville  18%  was  charged  on  the 
investment,  which  amounted  to  |3.05  per  cow  per  year. 

VBTBRINARY  SERVICES  AND  DRUGS. 

* 

This  item  of  expense  amounts  to  an  average  of  |1.02  at  Howell  and 
fO.35  at  Webberville  per  cow  per  year. 

SIRE  COSTS. 

The  work  done  in  keeping  the  records  of  sire  costs  was  not  sufficient 
to  warrant  the  use  of  any  data  of  this  sort  in  this  Bulletin.  The  same 
method  was,  therefore,  used  as  was  given  in  Bulletin  No.  277  of  this 
Station,  that  is,  sire  costs  were  offset  by  calves  at  birth  or  at  the  age 
when  their  dams'  milk  is  good  for  human  consumption.  All  sires  used 
at  Howell  were  pure-'bred  Holsteins,  and  at  Webberville  pure-bred 
HoLstein  sires  predominated. 

MISCELLANEOUS  COSTS. 

These  costs  cover  a  large  number  of  minor  items  which  are  discussed 
on  page  7.  At  Howell  the  miscellaneous  costs  amounted  to  |2.64  per 
cow  in  1916-17  and  |3.66  in  1918-19,  and  at  Webberville  the  average  cost 
was  12.31  per  cow  in  1916-17  and  |3.U  in  1917-18. 

MANAGERIAL  ABILITY  AND  RISKS. 

Article  8  (page  7)  gives  a  full  description  of  this  item,  which  is 
charged  at  10%  of  all  the  total  costs  entering  into  milk  production  and 
amounting  to  an  average  of  |17.87  at  Howell  and  |13.19  at  Webberville 
per  cow  per  year.  It  has  been  figured  that  where  herds  are  of  sufficiently 
large  size  to  employ  a  manager  to  devote  his  full  time  to  the  dairy,  it 
would  take  the  entire  amount  of  this  managerial  charge  to  pay  him 
for  his  services  above  the  cost  of  common  labor. 

Tables  VIII  and  IX  give  a  general  summary  of  all  costs  for  each 
month  as  well  as  for  the  winter  and  summer  seasons  and  for  the  yearly 
total.  During  the  three  years  studied  at  Howell,  there  was  a  rapid 
Increase  in  cost  due  to  the  war  conditions.  In  1916-17,  which  might 
be  called  the  pre-war  period,  the  costs  per  cow  were  |154.82,  while 
during  the  following  two  years  the  costs  per  cow  were  fl93.73  and 
1241.34  respectively,  thus  increasing  the  costs  of  the  last  year  over  the 
costs  of  the  first  year  an  amount  equaling  |86.52.  The  cost  of  feeds 
increased  78.4%,  labor  42.1%,  and  the  other  costs  33.2%  or  a  total  in- 
crease of  55.9%. 
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At  Webberville  the  total  gross  cost  was  f  122.12  per  cow  for  the  first 
year  and  the  last  year  the  costs  were  f  168.17,  or  an  increase  of  37.7%. 

TABLE  X.— AN  AVERAGE  PERCENTAGE  OF  FEEDS,  LABOR,  AND  OTHER  COSTS  FOR 
EACH  SEASON  AND  THE  YEARLY  TOTAL  FOR  HOWELL  AND  WEBBERVILLE. 


Season. 


Feeds 

Labor 

Other  Costs 

Total.. 


Howell  Territory. 
(3  year  average) 


Winter 
Season. 


100.0% 


Summer 
Season. 


35.6% 
28.6% 
35.9% 


100.0% 


Yearly. 


48.9% 
27.0% 


100.0% 


Webberville  Territory. 
(2  year  avera^re) 


Winter 
Season. 


61.4% 
23.7% 
24.9% 


100.0% 


Summer 
Season. 


100.0% 


Yearly. 


100.0% 


Table  X  shows  how  the  various  costs  were  distributed  for  each  season 
and  the  year.  As  a  whole,  the  per  cent  of  feed,  labor  and  other  costs 
are  quite  uniform  in  the  two  fields  studied.  At  Howell,  feeds  repre- 
sented 48.9%  of  the  yearly  cost,  while  at  Webberville,  they  amounted  to 
46.4%  of  the  yearly  cost. 


MILK  PRODUCTION  AND  DISPOSAL. 


The  heavier  milk  production  in  both  localities  was  during  the  winter 
months  which  can  be  attributed  to  the  large  percentage  of  the  fall 
freshened  cows.  The  average  production  in  the  two  fields  for  the  winter 
period  per  cow  per  month  was  631  pounds  and  for  the  summer  period, 
444  pounds  or  approximately  two-thirds  of  the  flow  of  the  winter 
months^ 

At  Howell  a  total  of  4,766  pounds  of  milk  was  produced  during  the 
seven  winter  months,  and  2,445  pounds  in  the  five  summer  months,  or 
a  total  of  7,211  pounds  of  milk  testing  3.35%  per  cow  per  year  for  the 
three  years'  average.  Of  the  total  milk  produced,  77.5%  was  sold, 
22.2%  used  on  the  farm,  and  .3%  was  returned  from  the  factory  and 
used  on  the  farm  for  feeding  purposes. 


20 


EXPERIMENT  STATION  BULLETIN. 


TABLE  XI.— MONTHLY  MILK  PRODUCTION  AND  DISPOSAL  PER  COW  AT  HOWELL. 

The  three  bottom  linee  of  the  table  show  the  milk  production  and  diepoeal  for  winter  and  sunuaer 

seaeons,  and  yearly  total. 


Year. 


Month. 


March. 
April.. 
May. . 
June. . 


July 

August . . . 

September, 

October... 


November. 
December. 
January . . 
February . 


Winter  Season . . 
Summer  Season. 
Yearly 


1916-17. 


Milk 

sold. 

lbs. 


625 
697 
627 
565 

359 
274 
217 
287 

387 
503 
609 
568 


3,746 
1,873 
5.618 


Milk 

jused  on 

farm. 

lbs. 


102 

98 

138 

125 

114 
90 
93 

143 

148 
163 
147 
143 


939 

655 

1,494 


Milk 

returned 

from 

plant. 

lbs. 


.9 
4.0 
1.7 

18.9 

1.3 

.9 

.7 


Total 
milk 
pro- 
duced, 
lbs. 


1.0 
27.4 
28.4 


727 
696 
769 
692 

492 
365 
311 
431 

535 
656 
766 
711 


4.686 
2.455 
7,140 


1917-18. 


Milk 

sold. 

Ibe. 


620 
551 
602 
580 

389 
239 
206 
298 

409 
539 
595 
541 


3.711 
1,868 
6,669 


Milk 

used  on 

farm. 

lbs. 


142 
164 
156 
122 

109 

103 

97 

107 

133 
145 
165 
133 


1,012 

553 

1,565 


Milk 

returned 

from 

plant. 

lbs. 


0.6 
1.7 
1.6 
4.2 

2.8 
1.5 


.  4 


1.3 
2.4 


1.1 


6.0 
10.7 
16.7 


Total 
milk 
pro- 
duced, 
lbs. 


763 
707 

IS 

501 
344 
308 
400 

643 
686 
760 
675 


4.720 
2.422 
7.151 


March. 
April.. 
May. . 
June. . 


July 

August. .  . 
September. 
October.. . 


November. 
December. 
January.  . 
February. 


Winter  Season. . 
Summer  Season. 
Yearly 


1918-19.' 


582 

144 

567 

131 

577 

149 

517 

166 

362 

146 

247 

120 

243 

108 

326 

126 

402 

160 

534 

169 

627 

175 

617 

149 

3,794 

1.078 

1,787 

664 

5,681 

1,742 

4.1 
3.2 
6.6 
3.0 

1.7 

1.0 

.5 


.2 


1.1 
.5 


730 
691 
733 
686 

600 
368 
352 
451 

562 
703 
803 
766 


13.3 

8.6 

21.9 


4.885 
2.460 
7,345 


Three  year  average,  1916-19. 


609 
668 
602 
564 

367 
253 
222 
304 

399 
625 
611 
676 


3,760 
1,839 
5.589 


123 

104 

99 

125 

147 
156 
162 
142 


129 

1.6 

128 

1.9 

147 

4.0 

138 

2.9 

1.009 

591 

1,600 


7.4 

1.3 

.6 

.5 

.5 
.8 
.4 
.6 


740 
698 
753 
695 

497 
368 
322 
429 

547 
682 
773 

717 


6.8 
16.5 
22.3 


4,766 
2.446 
7.211 
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22  EXPERIMENT  STATION  BULLETIN. 

At  Webberville  the  production  was  lower,  averaging  for  the  two 
years,  6,047  pounds  per  year,  divided  as  follows:  milk  sold,  87.4^, 
used  on  the  farm,  12.4%,  and  returned^  from  the  factory,  .2%.  During 
the  winter  season  4,064  pounds  were  produced  and  during  the  suinm^ 
season,  1,983  pounds,  making  a  total  of  6,047  pounds  for  the  year  witii 
an  average  test  of  3.45%  butter  fat. 

Throughout  the  three  years  studied,  milk  production  at  Howell  was 
very  unUorm.  The  high  point  of  production  was  during  the  months 
of  January,  February,  March,  April,  May,  and  June  (figure  III),  while 
the  extreme  low  points  were  in  August  and  September.  At  Webberville 
the  production  was  less  per  cow  than  that  at  Howell,  but  ran  prac- 
tically parallel  throughout  the  year. 


STUDIES  IN  THE  COST  OP  MILK  PRODUCTION. 


23 


3 


Q 
9 


< 


§ 


§  1 1 1 1  §  I  §  §  § 


24  feXPERIMENT  STATION  BULLETIN. 


CREDIT  VALUES. 

In  order  to  determine  the  net  cost  of  the  milk  sold,  the  value  of  all 
other  products  is  subtracted  from  the  gross  cost  of  all  milk  produced. 
The  value  of  the  credits  for  each  year  studied,  as  well  as  for  each  month 
and  season,  is  given  in  Tables  XIII  and  XIY.  Milk  used  on  the  farm^ 
milk  returned  from  the  milk  plant,  the  manure  and  the  calves  comprise 
the  total  credits. 

The  methods  for  determining  the  quantity  of  manure  produced  are 
given  under  the  heading  "Manure"  on  page  8.  The  average  amount 
per  year  of  manure  credited  to  the  dairy  cow  for  the  three  years  at 
Howell  was  5.34  tons  for  the  winter  season  and  2.195  tons  for  the  sum- 
mer season,  making  a  total  of  7.535  tons  for  the  year.  A  value  of  f  1.50 
per  ton  was  allowed  the  first  year  and  f 2.00  per  ton  thereafter,  making 
a  total  of  111.60  for  the  first  year,  |15.08  for  the  second  year  and  f  1476 
for  the  third  year. 

At  Webberville  this  item  amounted  to  6.97  tons  per  cow,  valued  at 
f  10.46  for  the  first  year,  and  7.12  tons,  valued  at  f  14.24  for  the  second 
year. 

All  milk  used  on  the  farm  was  valued  at  the  market  prices  less  the 
cost  of  hauling.  Milk  returned  from  the  plant,  due  to  i)Oor  condition, 
was  charged  in  at  its  feeding  value.  In  some  cases  where  farmers  did 
not  have  stock  to  which  it  could  be  fed,  it  was  considered  a  total  loss. 
As  a  whole  this  was  a  very  small  item  and  amounted  to  only  fifteen 
cents  per  cow  per  year  at  Howell  and  seven  cents  per  cow  per  year 
at  Webberville. 

A  separate  account  was  kept  on  feed  bags  sold  during  the  last  year's 
work  at  Howell.  This  amounted  to  twenty  cents  per  cow.  Previous 
to  this  year  when  feed  bags  were  sold,  their  value  was  deducted  from 
the  cost  of  feed. 

No  value  for  calves  is  given.  As  previously  stated,  calves  at  birth 
were  offset  by  sire  costs. 

The  total  value  of  the  credits  for  the  year  amounted  to  134.21  for 
the  first  year,  |49.18  for  the  second  year,  and  f60.02  for  the  third  year 
per  cow  at  Howell  and  |22.88  for  the  first  year  and  |30.20  for  the  last 
year  at  Webberville. 


COST  OF  MILK  SOLD. 

No  one  factor  tends  to  raise  or  lower  the  cost  of  production  of  milk 
as  much  as  does  the  quantity-  of  milk  produced.  The  average  produc- 
tion in  the  Howell  field  was  7,211  pounds  per  cow  per  year,  ranging  much 
higher  than  the  average  production  throughout  the  state  which  is  esti- 
mated at  about  4,500  pounds. 
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EXPERIMENT  STATION  BULLBTIN. 


TABLE  XIV.— CREDITS  FOR  PRODUCTS  OTHER  THAN   MILK  SOLD  PER  COW  FEB 

MONTH  AT  WEBBERVILLE. 

The  (bree  bottom  lines  of  the  table  show  the  credits  for  products  other  than  milk  for  winter  and  summer 

seasons  and  the  yearly  total. 


Year. 


Month. 


March. 
April.. 
May.., 
June. . 


July 

August . . . 
September. 
October. . . 


November. 
December. 
January. . 
February. , 


Winter  Season $7  43 


Sunmier  Season. 
Yearly 


1916-17. 


Manure 
value. 


$1  10 

1  10 

83 

56 

55 
55 
55 
83 

1  10 

1  10 

1  10 

1  10 


3  03 
10  46 


Milk 

used  on 

farm, 

value. 


$0  98 
91 
68 
61 


63 
76 
96 
55 

45 
30 
54 
01 


1 
1 
1 
1 


Milk 

returned 

from 

plant, 

value. 


$0000 
0021 
0031 
0156 

0105 
0024 
0018 
0045 

0012 


$8  34  $0  0059 


4  04 
12  38 


0353 
0412 


Total 
value. 


$2  08 
2  01 


1 
1 

1 
1 
1 
2 


51 
18 

19 
31 
51 
38 


2  55 
2  40 
2  64 
2  11 


$15  77 

7  11 

22  88 


1917-18. 


Manure 
value. 


$1  50 

I  50 

1  12 

75 

75 

75 

75 

1  12 


50 
50 
50 
50 


$10  12 

4  12 

14  24 


Milk 

used  on 

farm 

value. 


$1  12 

I  19 

82 

67 

71 

67 

1  37 

1  87 

1  78 

1  83 

2  08 
1  75 


$11  18 

4  68 

15  86 


Milk  ^ 
returned*  Total 


from 
plant, 
value. 


value. 


$0  0026 


003 
0398 

0470 
0111 


$2  62 
2  69 
1  (K 
1  46 

1  51 

1  43 

2  12 
2  90 


3 
3 
3 
3 


28 
33 
56 

25 


$0  004 
100 
104 


$21  30 

8  90 

30  20 
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TABLE  XVI.— CONPARISON  OF  MONTHLY  MILK  COSTS  AND  RECEIPTS,  PER  COW 

AND  PER  HUNDRED  WEIGHT  AT  WEBBERVILLB. 

The  three  bottom  lines  of  the  table  ehow  the  comparieon  of  mOk  coeta  and  receipta  for  whiter  and 

summer  seaeons,  and  the  yearly  totaL 


Month. 


March 

AprU 

May 

June 

July 

August 

September .... 
October 

November. ... 

December 

January 

February 

Winter  Season. 
Summer  Season 
Yearly  .*-...... 


1916-17. 


Receipts 
from 
milk 
sold. 


Net 

cost 

of  milk 

sold. 


$9  90  $12  43 

7  93  10  39 

7  63  7  57 

5  89  6  42 


4  68 

4  01 
3  80 

5  59 

7  43 

9  43 

12  08 

11  18 


5  36 
4  55 

4  72 

5  98 

8  08 

10  38 

11  71 
11  66 


$65  68  $70  10 
23  87  29  14 
89^55        99  24 


Profit        Loss 
per  i>er 

cow.         cow. 


$0  06 


37 


$2  53 
2  46 

"63 

.66 
54 
92 
39 

65 
93 

"**48 


$4  42 
5  27 
9  69 


Price 
received 
percwt. 
for  milk 

Cost 
of  milk 
sold  per 

cwt. 

Profit 
p«r 
cwt. 

at  plant. 

$1  625 

$2  041 

1  472 

1  928 

1  251 

1  241 

$0  01 

I  161 

1  266 

1  381 

1  581 

1  690 

1  919 

1  698 

2  107 

1  989 

2  142 

1  971 

2  148 

1  969 

2  167 

2  120 

2  054 

066 

2  075 

2  163 

$1  MS 

$1  973 

1  357 

1  656 

1.686 

1.868 

Loss 
per 
cwt. 


$0  416 
456 

""ios 

200 
229 
409 
153 

172 
198 

""088 


$0  125 
299 
182 


1917-18. 


March 

April 

M  ay 

June 

July 

August 

September .... 
October 

November . , 

December 

January 

February 

Winter 

Summer  Season 
Yearly 


$12  09 

10  69 

10  42 

9 

23 

6 

59 

4 

84 

5 

25 

8 

53 

10 

97 

14 

91 

17 

34 

16 

83 

$93 

12 

34 

57 

127 

69 

$101  88 

36  09 

137  97 


$13  20  I 

12  66 

9  72 

8  26 

7  60 
6  37 

6  30  ! 

8  27  ' 

12  70  I 

16  80  ' 
18  36  , 

17  73  i 


$0  70 
97 


26 


$1  11 

1  97 

$1  976 
1  908 
1  821 
1  842 

$2  156 
2  260 
1  699 
1  648 

'$6*i22* 
194 

1  01 
1  53 
1  05 

2  053 
2  280 
2  488 
2  846 

2  367 

3  004 
2  985 
2  756 

""090* 

1  73 

1  89 

1  02 

90 

2  919 

3  067 
3  140 
3  051 

3  377 
3  456 
3  326 
3  212 

$8  76 

$2  582 

$2  825 

1  52 

2  096 

2  188 

10  28 

2  430 

2  626 

$0  180 
352 


314 
724 
497 


458 
389 
186 
161 


$0  243 

.092 

196 


Tables  XV  and  XVI  give  the  cost  of  production  and  the  amount  re- 
ceived per  cow  and  per  hundred  weight  of  milk  for  each  month  m  well 
as  for  the  winter  and  summer  seasons  and  for  each  year  of  the  entire 
period  covered.  There  has  been  a  steady  increase  in  costs  as  well  as  in 
prices  received  during  this  period  and  the  data  given  should  be  of  great 
interest  to  the  reader.  It  shows  that  in  the  Howell  territory  in  March, 
1916,  it  cost  the  farmer  $2.19  to  produce  one  hundred  pounds  of  milk 
for  which  he  received  $1,526,  thus  making  a  net  loss  of  |0.664,  while  in 
February,  1919,  the  cost  per  hundred  weight  has  risen  to  |3.279  and  the 
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price  received  was  f3.337.  The  cost  increased  49%  during  the  i>eriod 
given  in  the  table^  and  out  of  the  36  months  studied^  only  seven  were 
profitable. 

Figure  IV  shows  the  general  trend  of  costs  and  prices  received  per 
hundred  weight  of  milk  during  the  period  this  study  covers.  The  great- 
est spread  between  prices  received  and  cost  of  production  came  during 
the  September  months  when  milk  production  was  at  its  lowest  poin^ 
thus  making  the  cost  per  unit  very  high. 

The  average  yearly  loss  per  cow  was  |29.39  the  first  year,  fl0.60  the 
second  year,  and  f20.54  the  third  year. 

Out  of  the  twenty-five  farms  studied  in  this  district  only  one  made 
a  profit  the  first  year,  nine  the  second,  and  six  the  third. 

To  have  enabled  all  farmers  to  recover  cost  of  production  when  sell- 
ing milk  at  the  prices  named,  a  yearly  average  production  of  8,068 
pounds  per  cow  would  have  been  required.  Furthermore,  it  would  have 
been  necessary  to  accomplish  this  larger  production  without  any  addi- 
tional expenditure  for  extra  feed. 

In  March,  1916,  it  cost  the  Webberville  farmers  f 2.041  per  hundred- 
weight, and  in  February,  1918,  |3.212  ar  an  increase  of  57.4%  in  two 
years. 

The  average  yearly  loss  per  cow  was  f  9.69  the  first  year  and  f  10^ 
the  second  year.  Out  of  the  twenty-five  farms  studied  four  made  a 
profit  the  first  year  and  nine  the  second  year. 

As  a  whole,  milk  was  produced  considerably  cheaper  at  Webberville 
(figure  V)  than  at  Howell,  which  may  be  attributed  to  the  smaller 
investment,  the  larger  amount  of  cheap  grain  fed,  and  the  fewer  hours 
spent  in  caring  for  the  dairy  herd.  However,  the  general  trend  of 
prices  and  costs  was  similar  to  that  of  Howell  territory.     (Figure  IV.) 
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SUMMARY. 

1.  In  order  to  keep  a  detailed  record  of  the  dairy  costs  it  was  neces- 
sary to  separate  the  dairy  business  from  the  other  farm  operations. 
In  this  way  the  dairy  is  dependent  entirely  on  its  own  resources. 

2.  As  cost  of  milk  production  was  the  main  factor  under  considera- 
tion in  this  Bulletin,  the  method  used  was  based  on  the  dairy  cow  as 
a  unit. 

3.  The  fields  studied  were  located  in  the  vicinity  of  Howell,  Living- 
ston county,  and  Webberville,  Ingham  county.  Twenty-five  farms  were 
studied  in  each  territory  for  a  period  of  three  years  at  Howell  and 
two  years  at  Webberville. 

4.  Of  the  total  cost,  feed  represents  48.9%,  labor  24.1%,  and  other 
costs  27.0%  at  Howell,  and  at  Webberville,  feed  represents  46.4%,  labor 
25.2%  and  other  costs  28.4%. 

5.  The  average  cost  of  keeping  a  cow  was  $154.82  in  1916-17  and 
J241.34  in  1918-19  at  Howell,  and  at  Webberville  the  cost  amounted  to 
f  122.12  the  first  year  and  J168.17  the  second  year. 

6.  The  total  receipts  per  cow  at  Howell  from  all  sources  amounted 
to  1125.43  in  1916-17  and  f220.80  in  1918-19.  At  Webberville  the  total 
receipts  amounted  to  f  112.43  in  1916-17  and  f  167.89  in  1917-18. 

7.  The  average  annual  production  per  cow  was  7,211  pounds  at 
Howell  and  6,047  pounds  at  Webberville. 

8.  The  average  selling  price  per  hundred  weight  for  the  Howell  terri- 
tory was  fl.625  the  first  year,  $2,405  the  second  year,  and  f2.881  the 
third  year.  At  Webberville  the  selling  price  was  f  1.686  the  first  year 
and  12.430  the  second  year. 

9.  It  cost  to  produce  every  hundred  pounds  of  milk  sold  at  Howell 
f2.147  in  1916-17,  f2.596  in  1917-18,  and  $3M9  in  1918-19,  and  at  Web- 
berville in  1916-17  it  cost  ?1.868,  and  in  1917-18  the  cost  was  12.626. 

After  reading  the  foregoing  pages,  the  reader  may  wonder  how  any 
dairy  farmer  can  produce  and  sell  milk  at  the  prevailing  prices  and 
still  continue  in  the  business. 

In  answering  the  query  it  must  be  conceded  that  many  do  quit  the 
•business  or  turn  to  other  types  of  farming.  In  general  it  may  be  said 
that  those  farmers  who  continue  in  the  business  of  producing  milk 
for  the  city  trade  do  so  in  conformity  to  some  one  or  more  of  the  follow- 
ing reasons: 

First:  In  order  to  make  their  business  balance  they  must  credit  to 
themselves  for  time  spent  with  the  dairy  a  much  lower  hourly  wage 
than  the  hired  laborer  would  or  could  accept.  The  average  wage  for 
all  time  spent  in  dairy  operations  on  the  farms  reported  in  this  BuUetin 
was  a  trifle  less  than  12^^  cents  per  hour.  The  character  of  the  work 
to  be  performed  in  producing  milk  is  such  that  intelligent  and  willing 
help  is  essential.  Such  labor  must  be  well  paid,  or  if  the  work  is  per- 
formed by  the  farmer  or  members  of  his  family,  they  must  fed  that 
the  financial  returns  of  the  enterprise  are  such  as  to  properly  recom- 
pense them  for  their  painstaking  effort.     Already  ^rge  numbers  of 
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farmers'  sons  are  flocking  to  the  cities  to  accept  employment  in  the 
various  factories  and  plants.  Unless  rural  employers  can  in  some  meas- 
ure successfully  compete  for  the  services  of  these  men  milk  production 
will  certainly  be  decreased. 

Second:  A  second  reason  why  the  farmer  may  accept  a  very  low 
hourly  wage  and  still  continue  to  carry  on  his  business  is  that  he  works 
more  hours  per  day  than  the  standard  laborer.  Dairy  cows  could  not 
be  properly  milked  by  maintaining  a  single  crew  of  men  on  an  eight 
hour  schedule.  The  eight  hour  day  can  never  come  on  the  dairy  farm. 
The  dairyman's  actual  working  time  comes  much  nearer  to  12  hours 
out  of  the  24  than  it  does  to  10  hours. 

In  justice  to  the  dairy  business  it  must  be  said  that  fully  one-sixth 
of  the  time  spent  in  the  dairy  would  be  classed  as  over-time  by  the 
city  laborer.  By  this  we  mean  that  it  is  performed  on  holidays  or 
Sundays  or  very  early  in  the  morning  or  very  late  at  night. 

Thini :  In  presenting  the  third  reason  it  must  be  borne  in  mind  that 
dairy  farming  and  milk  production  is  one  of  the  most  expensive  types 
of  farming;  that  is,  it  demands  a  much  larger  investment  than  grain 
or  crop  farming.  A  person  without  considerable  capital  may  not  under- 
take dairy  production  except  as  a  tenant.  Necessary  land,  buildings, 
cattle  and  special  equipment  compel  the  dairy  farmer  to  have  a  com- 
paratively large  capital  before  he  can  enter  upon  the  business  of  milk 
production. 

If,  as  is  often  the  case,  the  dairy  farmer  accepts  less  than  the  legal 
rate  of  interest  on  his  investment  or  as  is  sometimes  the  case  he  re- 
ceives no  annual  interest  on  his  investments  in  land,  cattle,  buildings, 
and  equipment,  he  may  still  continue  the  business. 

It  is  self-evident,  however,  that  dairy  production  must  return  a  rea- 
sonable annual  interest  on  the  capital  invested  if  it  is  to  be  a  permanent 
agricultural  enterprise. 

Fourth :  Many  farmers  continue  to  stay  in  the  business  by  "mining^' 
their  farms.  Cropping  from  year  to  year  without  adding  an  equal 
amount  of  fertilizer  means  that  the  operator  is  selling  his  farm  by 
d^rees  and  in  time  its  actual  value  for  dairy  production  is  greatly 
lowered.  In  this  same  manner  farmers  stay  in  the  business  by  wearing 
out  their  buildings  and  equipment  and  never  replacing  them. 

Fifth:  It  must  be  conceded  that  there  is  some  additional  income 
besides  the  regular  receipts  from  the  dairy.  While  this  is  not  large 
on  the  specialized  dairy  farm,  it  sometimes  helps  the  farmer  to  break 
even  or  at  least  saves  him  from  excessive  loss. 
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THE  DATA  PRESENTED  AS  A  FORMULA. 

The  data  in  this  bulletin  are  more  or  less  a  record  or  history  of  the 
dairy  business  for  the  past  three  years  and  do  not  represent  present 
conditions,  due  to  the  change  which  has  taken  place  in  prices.  For 
this  reason  the  following  formula  has  been  designed  for  the  purpose  of 
making  this  data  applicable  to  all  conditions,  and  by  applying  current 
prices  to  the  amounts  of  feed  and  laibor  given,  the  portion  of  the  cost 
of  milk  represented  by  these  factors  should  be  approximately  correct. 
While  this  formula  only  gives  the  feed  and  labor  items,  the  other  items 
which  cannot  be  represented  in  terms  of  pounds  or  days  are  conse- 
quently represented  by  a  corrective  factor,  which  means  a  factor  stated 
in  percentages  of  feed  and  labor.  For  example,  the  corrective  factor 
for  the  winter  feeding  period  is  .2183  or  21.83%  of  the  feed  and  labor 
costs.  This  corrective  factor  has  been  adjusted  so  as  to  take  care  of 
the  receipts  such  as  manure,  etc.,  and  the  total  gives  the  net  cost  of 
producing  100  pounds  of  milk.  If  the  feed  and  laibor  costs,  including 
the  hauling  of  milk  amount  to  |3.25,  then  |3.25  multiplied  by  .2183 
equals  f 0.71.  $3.25  plus  f 0.71  equals  f3.96,  the  net  cost  of  100  pounds 
of  milk.  The  same  application  holds  true  for  all  the  seafions  and  the 
year. 


A  FEED  AND  LABOR  FORMULA. 

The  following  formula  give  the  average  feed  and  labor  items  and 
their  amounts,  entering  into  the  production  of  100  pounds  of  milk  at 
Howell  and  Weibberville  for  each  season  and  the  year.  The  other  costs 
(overhead)  are  determined  by  multiplying  the  value  of  these  items  by 
the  corrective  factors  given,  thus  giving  the  approximate  net  cost  of 
producing  milk« 


Seasons. 


Home  grown  grains , 
Commercial  feeds. . 
Hay, 


Other  dry  roughage 

Silage 

Soiling  crops  and  other  succulent  feeds, 

Pasture  days 

Bedding 

Labor  performed  by  owner  or  operator , 

Labor  performed  by  hired  help 

Horse  labor 

Hauling  milk,  cost  per  cwt 

Corrective  factor 


Winter 
Period. 


12.  libs. 
16.5  lbs. 
49.2  lbs. 
21.4  lbs. 
147.2  lbs. 
3.5  lbs. 


17.9  lbs. 
1.01  hrs. 
.99  hrs. 
.11  hrs. 


.2183 


Summer 
Period. 


4.0  lbs. 

6.8  lbs. 
10.5  lbs. 

2.5  lbs. 

21.1  lbs. 

9.61be. 

6.9  days. 
2.9  lbs. 

.96  hrs. 

1.00  hiB. 

.05hiB. 


.4499 


Yearly. 


9.4  lbs. 
13.8  lbs. 

36.8  Um. 
IS.ltbs. 

105.  libs. 

5.5  lbs. 
2.4dayB; 

12.9  lbs. 
.99  bxB. 

1.00  hn. 
.09  hn. 


.2750 
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FERTILIZER  ANALYSES 

The  inspection  and  analysis  of  commercial  fertilizer,  sold,  offered  or 
exposed  for  sale  in  Michigan  is  made  under  authority  of  an  act  of  the 
Legislature  approved  Mardi  10,  1685,  and  as  amended  during  the  session 
of  1913.    The  full  text  of  the  law  will  be  sent  to  any  person  upon  request. 

LICENSED  BRANDS. 

During  the  year  1919,  40  manufacturers  and  fertilizer  companies 
licensed  374  brands  for  sale  in  the  State.  This  is  the  largest  number 
of  brands  ever  licensed  in  one  year.  Attention  is  called  to  the  fact  that 
the  fertilizer  law  covers  only  those  materials  wliich  are  sold,  offered  or 
exposed  for  sale  within  the  State,  the  retail  price  of  which  is  f  10.00  or 
more  per  ton.  Manufacturers  residing  outside  the  State  may  ship  direct 
to  the  consumer  without  paying  the  license  fee  but  the  party  making 
the  purchase  receives  no  protection  under  the  law.  If  the  sale  of  fer- 
tilizer to  be  shipped  direct  to  the  consumer  is  made  by  an  agent  or 
representative  of  the  manufacturer  while  in  the  State,  the  act  is  con- 
sidered as  one  of  actually  offering  the  material  itself  for  sale,  and  the 
fertilizer  then  becomes  subject  to  the  requirements  of  the  law  just  as 
surely  as  though  the  fertilizer  were  actually  brought  into  the  State  and 
then  sold.  CJonsequently,  an  agent  of  a  fertilizer  company  is  technically 
violating  the  law  when  he  solicits  or  accepts  orders  for  any  unlicensed 
fertilizer,  while  in  the  State. 

COLLECTION  OP  SAMPLES. 

The  collection  of  samples  was  made  during  the  spring  and  fall  ship- 
ping seasons  by  inspectors  appointed  by  the  State  Board  of  Agriculture. 

All  sections  of  the  State  in  which  fertilizers  are  used  to  any  extent 
were  visited  and  1,083  samples  were  secured  from  stocks  being  offered 
for  sale  by  dealers.  For  this  purpose  a  specially  constructed  tube  is 
used  which  permits  of  securing  a  core  from  the  entire  length  of  the  bag. 
An  official  sample  consists  of  the  cores  taken  from  not  less  than  five 
separate  sacks  of  the  same  brand.  The  five  or  more  separate  cores  are 
mixed  together,  placed  in  a  stout  sack,  tied,  sealed  and  forwarded  to 
the  laboratory  ifor  analysis. 

Much  of  the  fertilizer  used  in  the  State  is  taken  directly  from  the  cars 
by  the  consumers  and  it  is  never  possible  for  the  inspectors  to  secure 
samples  of  all  the  brands  roistered.  It  sometimes  happens  that  a 
manufacturer  fails,  for  some  reason  or  other,  to  sell  any  of  a  particular 
brand  or  the  sales  may  be  very  liglit  and  in  tlie  latter  case  it  is  only  by 
chance  that  a  sample  is  found. 

During  the  past  year,  2l\  registered  bnintls  were  not  shipped  iuto  the 
Stat^    It  vTds  formerly  the  custom,  whenever  we  failed  tx)  find  a  brand 
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on  the  market,  to  analyze  the  sample  forwarded  by  the  manufacturer, 
as  required  by  law,  at  the  time  of  applying  for  the  license.  It  has  long 
been  known  that  these  samples  were  generally  if  not  always  made  np 
in  the  laboratories  of  the  companies  and  were  not,  therefore,  representa- 
tive of  the  product  as  put  on  the  market.  For  this  and  other  reasons 
we  have  discontinued  this  practice  and  in  this  bulletin  the  brands  not 
represented  by  samples  are  listed  in  their  proper  places  but  are  not  given 
a  laboratory  number  and  only  the  guaranteed  analysis  is  shown. 

In  many  cases  several  samples  of  the  same  brand  were  drawn  and 
analyzed.  This,  of  course,  greatly  increases  the  work  in  the  laboratory 
but  it  is  the  only  way  by  which  we  can  ascertain  if  the  brands  are  run- 
ning uniform.  If  only  one  sample  were  analyzed,  or  if  several  samples 
were  taken  and  composited  before  being  analyzed,  variations  in  the 
composition  would  not  be  detected. 

ANALYSIS   OF    MISCELLANEOUS   SAMPLES. 

On  account  of  the  large  amount  of  work  involved  in  the  inspection 
of  fertilizers  our  lal>oratory  force  is  kept  busy  constantly  with  samples 
collected  by  the  inspectors.  It  is  therefore  impossible  for  us  to  give  at- 
tention to  miscellaneous  fertilizer  samples  sent  to  us.  Furthermore, 
unless  the  samples  are  taken  in  the  manner  previously  described  they 
will  not  truly  represent  the  lot  or  shipment  of  which  they  were  a  part 
and  the  analysis  of  such  a  sample  would  be  an  injustice  either  to  the 
manufacturer  or  purchaser. 

In  all  cases  where  doubt  arises  as  to  the  merits  of  any  particular  ship- 
ment, we  suggest  that  this  office  be  notified  and  an  inspector  will  be 
sent  to  make  an  investigation  and  draw  an  official  sample. 

RESULTS    OP    INSPECTION. 

A  study  of  the  tables  of  analyses  show  that,  of  the  1,083  samples  ana- 
lyzed, representing  342  brands,  267  (24.7%)  are  below  guarantee*  in  one 
or  more  constituent.  Seventy-seven  (7.1%)  are  below  guarantee  in 
nitrogen,  9  (0.8%)  are  below  guarantee  in  total  phosphoric  acid,  98 
(9.0%)  are  below  in  available  phosphoric  acid  and  142  (13.1%)  in 
potash. 

In  making  a  careful  study  of  the  tables  of  analyses  it  will  be  noted 
that  the  majority  of  deficiencies  are  confined  to  a  comparatively  few 
companies.  For  example  one  company  contributes  26  per  cent  of  all 
the  brands  found  below  guarantee,  three  companies  contribute  49  per 
cent  of  the  deficient  brands  and  eight  companies  contribute  75  per  cent 
of  the  brands  sho\\ing  deficiencies.  In  other  words,  20  per  cent  of  the 
manufacturers  are  responsible  for  three-fourths  of  all  the  deficiencies. 

It  is  not  claimed  that  these  deficiencies  are  the  result  of  wilful  at- 
tempts to  defraud  the  purchasers,  in  fact,  we  believe  this  is  not  the  case, 
but  the  fact  remains  nevertheless,  that  a  few  companies  are  responsible 
for  the  majority  of  the  deficiencies  and  whether  tliese  result  from  pre- 
meditated plans  or  from  poor  factory  management  the  results  are  the 
same  and  the  purchaser  must  suffer  the  loss. 

*A  ehortaso  of  more  than  0.10  per  cent  of  nitrogen  or  moro  than  0.20  per  cent  available  phoeiJbKnic 
acid  or  more  tnao  0. 10  per  cent  potash  Is  considered  below  guarantee. 
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In  a  few  instances  the  deficiencies  noted  are  plainly  due  to  an  error 
on  the  part  of  workmen  in  the  factory,  such  as  filling  Iwags  from  the 
wrong  pile.  These,  of  course,  are  excusable  and  should  be  overlocAed. 
But  where  every  sample  of  some  particular  brand  is  found  to  be  below 
guarantee,  not  only  in  one  ingredient  but  in  two  and  sometimes  all 
three  ingredients  the  deficiencies  cannot  be  charged  up  to  mistakes  of 
w^orkmen.  Such  a  condition  can  only  be  explained  on  the  grounds  of 
poor  factory  management  or  to  a  desire  on  the  part  of  the  company  to  mix 
so  close  to  the  formula  as  to  avodd  overrun  as  much  as  possible. 

A  summary  of  the  inspection  is  given  in  the  following  table. 


Manufacturer. 


American  Agricultural  Chemical  Co 

Armour  Fertilizer  Works 

The  Barrett  Co 

R,  Binder  Co 

N.  Burleson 

E.  Burton  Fertilizer  Works 

Calumet  Fertilizer  Co 

Chicago  Feed  A  Fertilizer  Co 

Cincinnati  Plant  Food  Co 

Columbia  Guano  Co 

Darling  A  Co 

Fedem  Chemical  Co 

Fertile  Chemical  Co 

Gleaner  Clearing  House  Association 

HoU&nd-St.  Louis  Sugar  Co 

Independent  Padcera  Fertilizer  Co 

International  Agricultural  Corporation | 

Jaiecki  Chemical  Co 

Morris  A  Co 

National  Plant  Food  Co 

Natural  Guano  Co 

Nitrate  Agencies  Co 

Pacific  Manure  A  Fertilizer  Co 

Packers  Fertilizer  Co 

Parke  Davis  A  Co 

Pulrerized  Manure  Co 

Queen  City  Fertilizer  Co 

F.  S.  Royster  Guano  Co 

Smith  Agricultural  Chemical  Co 

Sodue  Humus  Co 

Solvay  Process  Co 

L.  Speid^ 

J.  L.  A  H.  Stadler  Rendering  A  Fertilizer  Co 

Nicholas  Swartz 

8wl«  A  Co 

Viiginla  Carolina  Chemical  Co 

Wayne  Soap  Co 

Thos.  W.  Wolcoit 

Wuichet  Fertilizer  Co 
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FERTILIZER  STATISTICS. 

The  fallowing  table  shows  the  amount  of  fertilizer  used  in  the  State 
for  three  years  1913, 1917  and  1919,  as  determined  from  the  sales  rei>orted 
by  the  manufacturers.  It  will  be  noted  that  in  the  seven  years,  from 
1913  to  1919  inclusive,  there  was  an  increase  of  107  per  cent  The  great- 
est increase  took  place  in  1917  and  prior  thereto,  as  in  the  past  two 
years  the  increase  has  been  a  little  less  than  13  per  cent 


Year. 

Spring 
tonnage. 

FaU 
tonnage. 

Total 
tonnage. 

1913 

28.166 
46.369 
62,582 

21,642 
45.086 
50.682 

49.808 

1917 

91,455 

1919 

103.264 

HIGH    GRADE    FERTILIZERS    MOST    ECONOMICAL. 

Since  the  outbreak  of  the  great  war  there  has  been  a  very  great  change 
in  the  character  of  the  fertilizers  offered  for  sale  in  the  State.  Previous 
to  that  time  brands  containing  2  per  cent  ammonia,  8  per  cent  available 
phosphoric  acid  and  5  to  10  per  cent  potash  were  very  common.  How- 
ever with  the  beginning  of  hostilities  importation  of  potash  salts  ceased 
and  in  order  to  conserve  the  supply  then  on  hand  the  percentage  suj^- 
plied  in  fertilizers  was  reduced  to  3  per  cent  as  the  maximum  and  in 
many  brands  it  was  eliminated  entirely.  During  this  time  the  cost  of 
the  potash  advanced  from  f  1.00  per  unit  to  J8.00  or  more  as  the  upper 
limit.  This  began  to  stimulate  local  production  of  potash  and  the  price 
has  gradually  receded  to  f  3.00  per  unit  At  the  same  time  the  demand 
for  nitrate  of  soda  for  the  manufacture  of  war  munitions  and  sulfate  of 
ammonia  for  refrigeration  purposes  caused  the  price  of  ammoniates  to 
advance  to  a  point  more  than  double  the  former  prica 

This  scarcity  of  ammoniates  and  potash  and  the  desire  of  the  manu- 
facturers to  meet  the  popular  demand  for  lower-priced  fertilisers  has 
been  responsible  for  the  appearance  of  several  brands  containing  only 
one-half  per  cent  of  ammonia  and  potash  respectively  with  varying 
amounts  of  phosphoric  acid. 

All  this  time  the  cost  of  manufacturing  fertilizers  has  been  steadily 
increasing  owing  to  increased  wages,  freight  rates,  cost  of  bags,  etc. 
Consequently,  by  cheapening  the  quality  of  the  fertilizers  with  a  corre- 
sponding lowering  of  the  price  per  ton,  the  actual  cost  of  the  plant-food 
has  been  increased. 

For  example,  suppose  a  farmer  were  planning  to  use  4  tons  of  a  %-8-Vi 
fertilizer  on  oats  in  the  spring.  The  manufacturer's  price  of  this  brand 
is  130.25  to  which  should  be  added  about  |2.50  per  ton  as  the  dealos 
profit.  The  total  cost  of  the  4  tons  would  therefore  be  J131.00.  The 
same  amount  of  plant-food  could  be  obtained  in  one  ton  of  a  2-12-2  fer- 
tilizer and  one  ton  of  20%  acid  phosphate  which  would  cost  f47.00  «ud 
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$31.25  respectively  plus  f2.50  per  ton  as  the  dealers  profit,  or  a  total  of 
f83.25.  The  saving,  therefore,  in  using  the  two  tons  of  high  grade  fer- 
tilizers would  be  ^7.75.  In  addition  there  would  be  the  saving  in  the 
cost  of  handling  only  two  tons  of  fertilizer  instead  of  4  tons.  This 
alone,  would  pay  for  the  cost  of  mixing  the  2-12-2  fertilizer  with  the 
acid  phosphate. 

This  saving  is  effected  principally  by  a  reduction  in  the  overhead  ex- 
pense for  it  costs  just  as  much  to  mix  one  ton  of  the  %-8-i^  fertilizer 
as  one  ton  of  the  2-12-2  fertilizer.  A  tremendous  saving  could,  there- 
fore, be  effected  if  the  farmers  would  purchase  their  plant-food  in  the 
hi^er  analysis  fertilizers.  It  has  already  been  stated  that  103,264  tons 
of  fertilizer  were  used  in  Michigan  during  1919.  Thi«  amount  could, 
unquestionably,  be  reduced  by  25,000  tons  without  reducing  the  amount 
of  actual  plant-food  if  the  farmers  would  buy  only  high-grade  fertilizers. 
This  would  mean  a  saving  of  more  than  ^50,000.  During  the  past  two 
years  there  has  been  considerable  agitation  from  various  sources,  toward 
the  use  of  higher  grade  fertilizers,  but  very  littie  will  be  accomplished 
along  this  line  until  the  farmers  themselves  demand  such  fertilizers. 

In  the  following  table  is  shown  a  list  of  fertilizer  formulas  varying 
from  very  low  to  high-grade  with  the  manufacturers  price  and  the  per- 
centage of  this  required  to  cover  the  overhead  expense. 


Fonnula. 

Wholesale 
price. 

Percent 

required  for 

overhead. 

4-  8-4 

$30  25 
88  60 
84  76 
86  25 
36  76 

36  50 

37  76 

39  50 

40  60 

41  26 

43  60 

46  60 

47  00 
60  00 
62  26 

62 

i-io-J: : :.:.: ;.::...::;::::::::::;::.::::::::::: 

66 

1-  »-i 

64 

0-12-2 

63 

1-  &-1 

62 

1-10-1 

61 

1-  8-2 

60 

2-10-0 

47 

2-8-1 

46 

2-12-0 

46 

2-  8-2 

43 

3-8-1 

40 

2-12-2 

40 

2-12-3 

38 

2-  8-6 

36 

It  will  be  noted  that  with  the  low  grade  (^-8-^2)  formula,  the  over- 
head expense  constitutes  G2  per  cent  of  the  wholesale  price  while  with 
the  high-grade  (2-8-5)  the  overhead  constitutes  only  36  per  cent  of  the 
purchase  price.  As  ^e  actual  value  of  the  fertilizer  increases  the  lower 
becomes  the  overhead  percentage.  In  other  words,  with  the  low  grade 
fertilizers  the  overhead  or  manufacturing  cost  is  more  than  the  plant- 
food  itself  is  worth  while  with  the  higher  grades  the  value  of  the  plant- 
fooil  is  considerably  more  than  the  ovei-'head  expense.  In  purchasing 
fertilizers,  thei'efore,  it  should  be  the  aim  of  the  buyer  to  secure  just 
as  much  of  the  desired  forms  of  plant-food  per  ton  of  fertilizer  as  possi- 
ble and  reduce  the  per  acre  application  to  comply  with  previous  prac- 
tice. For  example,  it  would  be  much  more  economical  to  .use  100  lbs. 
of  20%  acid  phosphate  or  125  lbs.  of  16%  acid  phosphate  per  acre  than 
200  lbs.  of  10%  acid  phosphate,  as  the  following  figures  will  diow: 
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200  lbs.  10%  Add  Phosphate  costs ?4.75 

100  lbs.  20%  Acid  Phosphate  costs 3.12 


Saving  per  acre f  1.63 

200  lbs.  30%  Acid  Phosphate  costs $4.75 

125  lbs.  16%  Acid  Phosphate  costs 3.54 


Saving  per  acre f  1 .21 

Exactly  the  same  amount  of  available  phosphoidc  acid  is  contained  in 
100  lbs.  of  20%  acid  phosphate  or  125  lbs.  of  16%  acid  phosphate  as 
in  200  lbs.  of  10%  acid  phasphate  and  the  saving  in  one  case  is  fl.63 
and  in  the  other  fl.21.  Still  some  farmers  continue  to  use  10%  acid 
phosphate  because  it  is  cheaper  per  ton. 

In  these  times  when  labor  is  scarce  and  very  expensive  the  farmers 
should  endeavor  to  produce  the  maximum  amount  per  acre.  The  judic- 
ious use  of  fertilizers  will  help  toward  this  end  and  careful  buying  will 
have  much  to  do  with  the  amount  of  profit  derived  from  the  use  of 
fertilizers. 

EXPLANATION   OF   TABLES. 

The  results  of  analysis  shown  in  the  following  tables  are  arranged 
by  manufacturers,  in  alphabetical  order.  Those  found  below  guarantM 
are  printed  in  bold-face  type. 

Nitrogen.  It  will  be  noted  that  the  results  under  this  heading  are 
divided  into  four  columns.  The  column  headed  ^^As  Soluble"  shows  the 
amount  of  nitrogen  that  is  soluble  in  water.  This  would  include  all 
nitrogen  present  as  niti'ate  of  soda,  sulfate  of  ammonia,  cyanimid,  etc 
This  portion  of  the  nitrogen  is  considered  to  be  immediately  available. 

The  second  and  third  columns  together  represent  the  nitrogen  that 
is  insoluble  in  water.  This  insoluble  nitrogen  is  separated  into  "active" 
and  "inactive"  nitrogen  depending  upon  its  reaction  with  an  alkaline 
solution  of  potassium  permanganate.  When  the  amount  ^own  "as  ac- 
tive insoluble  organic"  is  greater  than  that  shown  "as  inactive  insriuble 
organic"  the  whole  insoluble  nitrogen  is  considered  to  be  of  good  qual- 
ity. In  other  words,  it  has  been  derived  from  some  high-grade  material 
possessing  a  high  rate  of  availabildty  or  the  material  used  hae  beoi 
treated  in  such  manner  as  to  render  it  largely  available.  If,  <m  the 
other  hand,  the  amount  of  nitrogen  shown  in  tiie  "inactive"  column  is 
greater  than  that  shown  in  the  "active"  column  then  the  insoluble 
nitrogen  is  considered  to  be  low  grade  with  a  low  rate  of  availability. 
When  the  insoluble  nitrogen  constitutes  a  small  percentage  of  the  total, 
its  rate  of  availability  would,  of  course,  be  of  small  consequence.  But, 
where  the  "insoluble  nitrogen"  constitutes  a  considerable  portion  of  the 
total,  as  is  very  often  tlie  case,  then,  its  rate  of  availability  is  an  im- 
portant factor. 

Since  nitrogen  is,  by  far,  the  most  expensive  plant-food  ingredient  in 
fertilizers,  more  attention  should  be  given  to  the  results  printed  in  the 
follovrtng  pages  under  this  heading  and  when  purchasing  nitrogenous 
fertilizers  preference  should  be  given  those  companies  that  show  the 


__i 
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insoluble  nitrogen  in  their  mixtures    to    be   derived   from   high-grade 
materials. 

The  fourth  column  shows  the  total  amount  of  nitrogen  in  the  sample. 
It  is  equal  to  the  sum  of  the  first  three  columns. 

Phosphoric  Acid.  Three  divisions  are  included  under  this  heading, 
designated  as  "total,"  "insoluble**  and  "available."  The  "total"  phos- 
phoric add  includes  all  of  this  ingredient  in  the  sample.  The  "insoluble" 
phosphoric  acid  represents  that  portion  that  is  unavailable  and  the 
"available"  phosphoric  acid,  is,  as  the  name  implies,  readily  available. 
The  available  phosphoric  acid  represents  the  difference  between  the  total 
and  insoluble  phosphoric  acid. 

■  Potdsh.  The  results  shown  under  this  heading  are  those  soluble  in 
water  as  required  by  the  law.  Water-soluble  potash  is,  of  course, 
readily  available. 
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COMMERCIAL  FEEDING  STUFFS. 

The  inspection  of  commercial  feeding  stuffs  is  made  under  authority 
of  an  act  of  the  Legislature  which  became  operative  April  1st,  1918 
(Act  91,  P.  A.  i917).  Only  the  more  important  provisions  of  the  law  are 
here  set  forth  but  the  full  text  will  be  sent  to  any  person  upon  request. 

Label,  Every  lot  or  parcel  of  "commercial  feeding  stuffs"  shall  bear 
on  the  bags  or  tags  attached  thereto  a  statement  certifying,  1st,  the 
net  weight  of  the  contents  of  the  package,  lot,  or  parcel ;  2nd,  the  name^ 
brand  or  trademark;  3rd,  the  name  and  principal  address  of  the  manu- 
facturer or  person  responsible  for  placing  the  commodity  on  the  market; 
4th,  the  minimum  percentage  of  crude  protein,  the  minimum  percentage 
of  crude  fat  and  the  maximum  percentage  of  crude  fibre ;  5th,  the  specific 
name  of  each  ingredient  used  in  its  manufacture. 

Registration.  All  "commercial  feeding  stuffs"  within  the  meaning 
of  the  act  must  be  registered  annually,  on  or  before  January  1st  or  before 
the  feed  is  placed  on  sale  and  the  license  fee  is  $20.00  per  brand. 

Samples  not  required.  The  forwarding  of  samples  at  the  time  of  ap- 
plying for  license  is  not  necessary  except  when  requested  by  the  adminis- 
trative officer. 

• 

Registrations  may  he  refused  or  cancelled.  The  administrative  officer 
may  refuse  to  license  a  brand  if  the  name  appears  to  be  deceptive  or 
misleading.  He  also  has  power  to  cancel  a  license  if  it  appears,  at  any 
time,  that  any  of  the  provisions  of  the  law  have  been  violated. 

Materials  exempt  from  license  fee.  Unmixed  whole  seeds  and  grains; 
unmixed  meals  made  directly  from  the  entire  grains  of  corn,  wheat, 
rye,  barley,  oats,  buckwheat,  flaxseed,,  kafir  and  milo;  corn  and  oats 
feed  made  by  grinding  together  the  pure  grains  of  corn  and  oats ;  wheat, 
rye  and  buckwheat  brans  or  middlings  when  unmixed  with  other  mater- 
ials; whole  hays,  straws,  ensilage  and  corn  stover  when  unmixed  with 
other  materials  and  all  materials  containing  60  per  cent  or  more  of  water. 


RULES, 

Authority  is  given  the  State  Board  of  Agriculture  to  prescribe  and 
enforce  such  rules  and  regulations  relating  to  the  sale  of  commercial 
feeding  stuffs  as  might  be  deemed  necessary  to  carry  into  effect  the  full 
intent  and  meaning  of  the  law.  In  accordance  therewith  the  following 
rules  have  been  adopted  by  the  said  Board  and  are  now  in  force. 

The  following  rules  were  passed  by  the  State  Board  of  Agriculture  at 
a  meeting  held  March  20,  1918,  in  East  Lansing,  Michigan : 
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Rule  No.  1.  ^'Wheat  Bran  with  Screenings  not  exceeding  Mill  Run" 
is  interpreted  as  meaning  bran  to  which  has  been  addedylBy^a"  separate 
process,  the  whole  or  a  part  of  the  screenings  separated  from  the  particn- 
lar  lot  of  wheat  producing  the  bran.  The  Screenings  may  or  may  not 
be  reduced. 

RuLB  No.  2.  "Wheat  Middlings  with  Screenings  not  exceeding  Mill 
Run"  is 'interpreted  as  meaning  middlings  to  which  has  been  added,  by 
a  separate  process,  the  whole  or  a  part  of  the  screenings  separated  from 
the  particular  lot  of  wheat  producing  the  middlings. ,  The  screenings 
may  or  may  not  be  reduced. 

Rule  No.  3.  "Wheat  Bran  and  Wheat  Middlings^'  when  labelled  as 
containing  "Screenings  not  exceeding  Mill  Run"  are  considered  to  be 
^^ommercial  Feeding  Stuffs"  within  the  meaning  of  the  law  and  subject 
to  license.    This  rule  shall  take  effect  April  1st,  1918. 

Rule  No.  4.  "Statement  of  Guaranteed  Analysis.  Section  2  of  the 
Feeding  Stuffs  law  is  interpreted  to  mean  tliat  only  the  minimum  guar- 
antees for  Protein  and  Fat  and  the  maximum  guarantee  for  Crude  Fiber 
may  be  stated  on  the  labels.  The  sliding  guarantee  is  prohibited.  This 
rule  shall  take  effect  April  1st,  1918." 

V  Rule  No.  5.  Inert  Materials.  It  is  permissible  to  use  grit,  oyster 
shells,  charcoal,  and  similar  materials  in  compounding  poultry  feeds, 
providing,  that  not  more  than  five  (5)  per  c^nt  of  such  inert  material 
is  used.  The  words  "grit,"  "charcoal,"  etc.,  must  constitute  a  part  of 
the  brand  name  of  all  feeds  containing  these  ingredients  and  must  be 
printed  in  the  same  size  and  face  of  type  as  the  balance  of  the  name,  as 
PRIME  POULTRY  FEED  WITH  GRIT  AND  OHAROOAL. 

Rule  No.  0.  Seeds,  Field  Seeds,  Miscellaneous  Seeds.  These  terms 
will  not  be  accepted  in  the  list  of  ingredients  to  cover  a  mixture  of  weed 
seeds.  Wlien  such  seeds  are  used  in  excess  of  five  (5)  per  cent,  the 
common  name  of  each  variety  of  seed  must  be  given  on  the  registration 
form  and  also  on  the  tag  or  label.  When  used  in  amount  less  than  five 
(5)  per  cent  they  may  be  registered  as  screenings  providing  the  source 
of  the  screenings  is  given,  as  "clover  screenings,"  "wheat  screenings," 
etc. 

Rule  No.  7.  Screenings.  Screenings  if  sold  as  such  without  grinding, 
need  not  be  licensed.  If  ground,  they  become  a  mixed  meal  and  must 
be  registered  and  labeled. 

Rule  No.  8.  Oat  Feed.  This  term  will  not  be  accepted  when  used  to 
indicate  any  material  other  than  whole  or  ground  oats.  Mixtures  of 
oat  shorts,  oat  middlings  and  oat  hulls  will  not  be  accepted  under  the 
term  and  the  name  of  each  separate  ingredient  will  be  required. 

Rule  No.  9.  Changing  Guarantees.  Guarantees  either  as  r^ards 
composition  or  ingredients  will  be  changed  only  upon  application  by 
the  manufacturer  accompanied  with  a  statement  of  the  reasons  for 
making  such  change.  The  old  license  certificate  must  be  surrendered 
before  a  new  one  will  be  issued. 


COMMEiRCIAL  FEEDING  STUFFS  5 

RuLB  No.  10.  Unlicensed  Feed.  When  any  unlicensed  "commercial 
feeding  stuffs"  as  defined  in  section  1  of  the  law  is  found  being  offered 
for  sale,  the  agent  or  dealer  offering  the  feed  for  sale  is  notified  and 
advised  to  remove  it  from  sale.  Those  failing  to  accept  the  advice  and 
heed  the  notice  will  be  reported  for  violation  of  the  law. 

Bulb  No.  11.  Samples  not  Meeting  *Ouara/ntee.  In  the  case  of  ap- 
preciably deficient  or  of  adulterated  samples  the  manufacturer  is  given 
ten  days'  advance  notice  in  which  to  file  objections.  A  portion  of  the 
official  sample  is  furnished  if  requested.  As  so^n  as  the  deficiency  or 
adulteration  is  detected,  the  agent  or  person  offering  the  feed  for  sale 
is  notified  and  advised  to  remove  it  from  sale.  Those  failing  to  accept 
this  advice  will  be  reported  for  violation  of  the  law. 

Rule  No.  12.  Discarding  or  Substituting  Samples.  All  requests  tot 
discarding  or  substituting  samples  will  be  refused  unless  an  error  on  the 
part  of  an  age  at  of  the  State  Board  of  Agriculture  can  be  shown. 

Rule  ]Ni^  13.  Prosecutions.  Original  shippers  of  unlicensed,  adulter- 
ated or  misbrau<1ed  feeds  will  be  prosecuted  in  all  cases  where  it  is 
possible  to  do  so  either  under  the  State  law  or  through  co-operation 
with  the  United  States  Department  of  Agriculture  under  the  Federal 
Food  and  Drugs  Act.  Local  dealers,  however,  are  directly  responsible 
under  the  law  for  the  feed  they  offer  for  sale  and  will  be  held  accountable 
for  failure  of  such  feed  to  meet  the  requirements  of  the  law,  especially 
for  selling  a  feed  when  notified  to  withdraw  it  from  sale. 

Rule  No.  14.  Statement  of  Ingredients.  The  attention  of  those  de- 
siring to  register  feeds  for  sale  in  this  State  is  especially  directed  to 
the  requirement .  of  the  law  regarding  the  declaration  of  ingredients. 
Each  and  every  substance  used  In  compounding  feed  must  be  given  in  the 
list  of  ingredients  without  regard  to  the  purpose  for  which  it  may  be 
used. 

Rule  No.  15.  Net  Weight.  The  law  requires  that  the  "net  weight  of 
the  package  lot  or  parcel"  be  stated  on  the  label.  A  statement  of  the 
gross  weight  only,  will  be  considered  to  be  a  case  of  misbranding  and 
dealt  with  accordingly. 

Rule  No.  16.  Fees.  The  license  fee,  required  by  law,  is  twenty 
dollars  ($20.00)  per  brand.  This  should  be  paid  on  or  before  January 
1st  of  each  year  or  before  the  feed  is  placed  on  sale.  All  requests  for 
a  reduction  of  the  license  fee  when  the  registration  is  made  after  the 
first  of  the  year  will  be  refused. 

Rule  No.  17.  Rebates.  The  Michigan  feed  law  makes  no  provision 
for  the  payment  of  rebates  to  cover  deficiencies  and  although  this  practice 
often  shows  the  good  intention  of  the  manufacturer,  the  payment  of 
such  rebates  will  have  no  bearing  on  any  subsequent  action  which  may 
be  taken  in  cases  of  violation  of  the  law.  When  rebates  are  paid,  dealers 
will  be  expected  to  pro-rate  them  to  the  purchasers  so  that  the  con- 
sumers may  receive  their  benefit. 


6  MICHIGAN  AGRIOULTURAL  COLLEGE 


POINTS  OF  INTEREST  TO  DEALERS. 

Represent  only  Reliable  Firms  and  before  purchasing  feed  for  resale 
in  Michigan,  find  out  if  the  particular  feed  has  been  properly  licensed 
by  the  manufacturer,  broker,  or  party  responsible  for  its  shipment  into 
the  State.  The  State  law  has  no  jurisdiction  over  parties  residing  out- 
side of  the  State  and  the  only  way  they  can  be  reached  is  through 
the  U.  S.  Department  of  Agriculture  for  a  violation  of  the  Federal  Food 
and  Drugs  Act.  Failure  to  license  a  feed  in  Michigan  would  not  be  a 
violation  of  the  Federal  law  and  if  -properly  tagged,  shipment  into  the 
State  cannot  be  prevented.  The  Michigan  law  becomes  operative  only 
when  such  feed  is  offered  for  sale  within  the  State.  Ignorance  of  the 
provisions  of  the  law  is  not  sufficient  grounds  for  defense.  When  the 
inspectors  find  an  unlicensed  feed^being  offered  for  sale  the  dealer  is  given 
written  notice  and  requested  to  discontinue  the  sale  until  the  person  or 
concern  responsible  for  shipping  the  product  into  the  State  has  com- 
plied with  the  requirements  of  the  law.  Dealers  who  continue  to  sell 
unlicensed  feeds  after  due  notice  has  been  given  will  be  held  responsible 
and  evidence  of  the  violation  of  the  feeding  stuffs  la/to  will  be  submitted 
to  the  Prosecuting  Attorney  in  the  county  wherein  the  violation  occurs. 

The  feeding  stuffs  law  requires  that  when  feed  is  offered  for  sale  in 
bulk  the  dealer  shall  keep  on  hand  cards  upon  which  shall  be  printed 
the  information  indicated  under  paragraph  two,  page  three,  and  upon 
request  the  purchaser  shall  be  furnished  with  such  a  card.  This  require- 
ment applies  to  all  sales  no  matter  how  small  and  must  be  fulfilled  by 
dealers  and  grocers  who  make  a  practice  of  selling  feeds  from  open 
barrels  or  tubs.  That  no  hardship  may  be  worked  on  those  handling 
but  small  quantities  of  feed,  the  administrative  officer  holds  that  the 
law  is  complied  with  if  the  dealer  attaches  to  the  container  from  which 
the  feed  is  sold  a  placard  giving  the  information  above  specified. 

Frequently  it  occurs  that  carload  shipments  reacji  their  destination 
untagged.  In  such  cases  the  dealer  should  telephone  or  telegraph  the 
manufacturer  or  jobber  immediately  for  proper  tags  and  insist  upon 
getting  them  at  once  as  the  sale  of  untagged  feeds  is  not  permissible 
under  any  circumstances.  Tags  sent  forward  by  mail  or  placed  in  a 
carload  of  feed  but  not  attached  to  the  bags  should  be  put  on  as  the  car 
is  unloaded.  Some  responsible  person  should  give  the  matter  of  proper 
tagging  careful  attention  rather  than  trust  it  to  some  irresponsible 
laborer. 

Retain  Freight  Bills,  The  State  inspectors  of  feeding  stuffs  are  also 
federal  inspectors  and  authorized  to  take  samples  of  shipments  made  in 
violation  of  the  Federal  Food  and  Drugs  Act.  In  order  to  establish 
evidence  of  interstate  shipment  it  is  necessary  to  secure  copies  of  the 
freight  bill,  bill  of  lading  and  bill  of  sale  covering  a  shipment.  Dealers 
should,  therefore,  keep  on  file  all  the  documents  and  papers  relating 
in  any  way  to  all  interstate  shipments  of  feed  stuffs. 
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POINTS   OP   INTEREST  TO   PURCHASERS. 


Consult  the  annual  bulletin  and  find  out  what  companies  are  most 
consistently  meeting  their  guarantees. 

Examine  the  labels  for  guaranteed  analysis  and  list  of  ingredients. 
Kemember  that,  as  a  general  rule,  a  high  fiber  content  indicates  the 
presence  of  low  grade  materials. 

Do  not  send  samples  for  analysis  without  first  writing  for  instruc- 
tions as  to  method  of  securing  a  representative  sample.  This  is  import- 
ant. A  sample  from  one  bag  or  a  handful  taken  from  the  top  of  several 
bags  is  not  a  representative  sample.  Official  inspectors  are  continually 
collecting  samples  of  feeding  stuffs  and  in  most  cases  we  can  furnish 
information  concerning  a  particular  brand  from  data  already  on  hand. 

When  purchasing  feeds  in  car  lots,  an  inspector  will  be  sent  to  draw 
samples,  upon  request. 

Do  not  accept  feed  in  untagged  or  unlabeled  bags  except  that  which 
is  exempt  from  the  requirements  as  heretofore  mentioned.  An  un- 
tagged package  gives  the  purchaser  no  guarantee  as  to  analysis  or  in- 
gredients and,  furthermore,  the  product  is  sold  in  violation  of  the  feed- 
ing stuffs  law.  Such  cases  should  be  brought  to  the  attention  of  the 
chemist. 

When  buying  bulk  feeds  that  are  subject  to  license,  demand  of  the 
seller  a  printed  guarantee  giving  the  chemical  analysis  and  ingredients. 
The  law  provides  that  the  purchaser  may  have  this  information. 

COOPERATION  WITH  U.  S.  DEPARTMENT  OP  AGRICULTURE. 

Through  a  plan  of  cooperation  devised  by  the  U.  S.  Department  of 
Agriculture  the  State  inspectors  are  empowered  to  collect  samples  from 
interstate  shipments  under  the  Federal  Food  and  Drugs  Act.  All  such 
samples  found  below  guarantee  or  which  for  any  other  reason  are  in 
violation  of  this  act  are  referred  to  the  office  of  the  Central  Inspection 
District  in  Chicago.  During  the  past  year  forty  cases  have  been  so 
referred  for  action  in  the  Federal  courts. 

DEFINITIONS. 

The  Association  of  Feed  Control  Officials  of  tlie  United  States  has, 
during  the  past  9  years,  adopted  definitions  for  various  feeds  as  they 
have  appeared  on  the  market.  This  list  now  includes  65  official  and  16 
tentative  definitions.  The  majority  of  these  feeds  are  by-products  in 
the  manufacture  of  foods  for  human  consumption.  In  making  the 
definitions  the  source  of  the  material  as  well  as  the  process  of  manu- 
facture is  taken  into  consideration.  Therefore,  by  studying  these 
definitions  feed  buyers  may  be  able  to  tell  what  ones  are  of  low  feeding 
value. 

Materials  of  low  feeding  value  may  be  shipped  and  sold  in  this  State 
providing  the  requirements  of  the  law  are  satisfied.  It  is  therefore, 
the  duty  of  each  purchaser  to  become  familiar  with  the  various  materials 
as  defined,  since  all  mixed  feeds  are  made  up  of  the  materials  included 
in  this  list. 

These  definitions  are  recognized  as  official  in  Michigan  and  manufac- 
turers are  expected  to  adhere  to  them  in  declaring  the  ingredients  of 
mixed  feeds. 
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The  definitions  as  revised  and  adopted  at  the  last  meeting  of  the 
Association  of  Feed  Control  Officials  are  as  follows: 

Meal  is  the  clean,  sound,  ground  product  of  the  entire  grain,  cereal  or 
seed  which  it  purports  to  represent. 

Chop  is  a  ground  or  chopped  feed  composed  of  one  or  more  differ^t 
cereals  or  by-products  thereof.  If  it  bears  a  name  descriptive  of  the  kind 
of  cereals,  it  must  be  made  exclusively  of  the  entire  grains  of  those 
cereals. 

Screenings  are  the  smaller  imperfect  grains,  weed  seeds  and  otiier 
foreign  material  having  feeding  value,  separated  in  cleaning  the  grain. 

Alfalfa  Meal  is  the  entire  alfalfa  hay  ground,  and  does  not  contain  an 
admixture  of  ground  alfalfa  straw  or  other  foreign  materials. 

ANIMAL   PRODUCTS. 

Blood  Meal  is  ground  dried  blood. 

Cracklings  are  the  residue  after  partially  extracting  the  fats  and  oils 
from  the  animal  tissue.  If  they  bear  a  name  descriptive  of  their  kind, 
composition  or  origin,  they  must  correspond  thereto. 

Digester  Tankage  is  the  residue  from  animal  tissue  exclusive  of  hoof 
and  horn,  specially  prepared  for  feeding  purposes  by  tanking  under  live 
steam,  drying  under  high  heat,  and  suitable  grinding.  It  it  cont«iins 
more  than  10  per  cent  of  phosphoric  acid  (PaOs),  it  must  be  designated 
Digester  Meat  and  Bone  Tankage. 

Meat  Scrap  and  Meat  Meal  are  the  ground  residues  from  animal  tissue 
exclusive  of  hoof  and  horn.  If  they  contain  more  than  10  per  cent  of 
phosphoric  acid  (PjOg),  they  must  be  designated  Meat  and  Bone  Scrap, 
and  Meat  and  Bone  Meal.  If  they  bear  a  name  descriptive  of  their  kind, 
composition  or  origin,  they  must  correspond  thereto. 

BARLEY  PRODUCTS. 

Barley  Feed  is  the  entire  by-product  resulting  from  the  manufacture  of 
pearl  barley  made  from  clean  barley. 

Barley  Mixed  Feed  is  the  entire  offal  from  the  milling  of  barley  flour 
from  clean  barley  and  is  composed  of  barley  hulls  and  barley  middlings. 

BREWERS^  AND  DISTILLERS^  PRODUCTS. 

Brewers'  Dried  Grains  are  the  properlyi  dried  residue  from  cereals  ob- 
tained in  the  manufacture  of  beer. 

Distillers'  Dried  Qrains  are  the  dried  residue  from  cereals  obtained  in 
the  manufacture  of  alcohol  and  distilled  liquors.  The  product  shall  bear 
the  designation  indicating  the  cereal  predominating. 

Malt  Sprouts  are  the  sprouts  of  the  barley  grain.  If  the  sprouts  are 
derived  from  any  other  malted  cereal,  the  source  must  be  designated. 

BUCKWHEAT  PRODUCTS. 

Buckwheat  Shorts  or  Bucktvheat  Middlings  are  that  portion  of  the 
buckwheat  grain  immediately  inside  of  the  hull  after  separation  from  the 
flour. 
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CORN   PRODUCTS. 


Com  Bran  is  the  outer  coating  of  the  corn  kernel. 

Com  Feed  Meal  is  the  by-product  obtained  in  the  manufacture  of 
cracked  corn,  with  or  without  aspiration  products  added  to  the  siftings^ 
and  is  also  the  by-product  obtained  in  the  manufacture  of  table  meal  from 
the  whole  grain  by  the  non-degerminating  process. 

Com  Oerm  Meal  is  a  product  in  the  manufacture  of  starch,  glucose 
and  other  corn  products,  and  is  the  germ  layer  from  which  a  part  of  the 
corn  oil  has  been  extracted. 

Orits  are  the  hard,  flinty  portions  of  Indian  corn,  without  hulls  and 
germ.  , 

Com  Gluten  Meal  is  that  part  of  commercial  shelled  corn  that  remains 
after  the  separation  of  the  larger  part  of  the  starch,  the  germ  and  the 
bran,  by  the  processes  employed  in  the  manufacture  of  cornstarch  and 
glucose.    It  may  or  may  not  contain  corn  solubles. 

Com  Oluten  Feed  is  that  portion  of  commercial  shelled  com  that  re- 
mains after  the  separation  of  the  larger  part  of  the  starch  and  the  germ 
by  the  processes  employed  in  the  manufacture  of  cornstarch  and  glucose. 
It  may  or  may  not  contain  corn  solubles. 

Hominy  Feed,  Hominy  Meal  or  Hominy  Chop  is  a  kiln-dried  mixture 
of  the  mill  run  bran  coating,  the  mill  run  germ,  with  or  without  a  partial 
extraction  of  the  oil  and  a  part  of  the  starchy  portion  of  the  white  com 
kernel  obtained  in  the  manufacture  of  hominy,  hominy  grits  and  corn 
meal  by  the  degerminating  process. 

Yellow  Hominy  Feed,  Yellow  Hominy  Meal  or  Yellow  Hominy  Chop  is 
a  kiln-dried  mixture  of  the  mill  run  bran  coating,  the  mill  run  germ, 
with  or  without  a  partial  extraction  of  the  oil  and  a  part  of  the  starchy 
portion  of  the  yellow  corn  kernel  obtained  in  the  manufacture  of  yellow 
hominy  grits  and  yellow  corn  meal  by  the  degerminating  process. 

OIL  CAKB. 

Oil  Cake  is  the  residual  cake  obtained  after  extraction  of  part  of  the 
oil  by  crushing,  cooking  and  hydraulic  pressure  from  seeds  screened  and 
cleaned  of  weed  seeds  and  other  foreign  materials  by  the  most  improved 
commercial  processes.  When  used  alone  the  term  "oiL  cake'*  shall  be  un- 
derstood to  designate  the  product  obtained  from  partially  extracted, 
screened  and  cleaned  flaxseed.  When  used  to  cover  any  other  product, 
the  name  of  the  seed  from  which  it  is  obtained  shall  be  prefixed  to  "oil 
cake."       ^. 

Ground  Oil  Cake  is  the  product  obtained  by  grinding  oil  cake.  When 
used  alone,  th*e  term  "ground  oil  cake"  shall  be  understood  to  designate 
the  product  obtained  from  partially  extracted,  screened  and  cleaned  flax- 
seed. When  used  to  cover  any  other  product  the  name  of  the  seed  from 
which  it  is  obtained  shall  be  prefixed  to  "ground  oil  cake." 

COTTONSEED  PRODUCTS. 

Cottonseed  Meal  is  a  product  of  cottonseed  only,  composed  princi- 
pally of  the  kernel  with  such  portion  of  the  hull  as  is  necessary  in  the 
manufacture  of  oil ;  provided  that  nothing  shall  be  recognized  as  cotton- 
seed meal  that  does  not  conform  to  the  foregoing  definition  and  that  does 
•not  contain  at  least  36  per  cent  of  protein. 
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Choice  Cottonseed  Meal  must  be  finely  ground,  not  necessarily  bolted, 
perfectly  sound  and  sweet  in  odor,  yellow,  free  from  excess  of  lint  and 
must  contain  at  least  41  per  cent  of  protein. 

Prime  Cottonseed  Meat  must  be  finely  ground,  not  necessarily  bolted,  of 
sweet  odor,  reasonably  bright  in  color,  yellow,  not  brown  or  reddish,  free 
fi^om  excess  of  lint,  and  mufet  contain  at  least  38.6  per  cent  of  protein. 

Good  Cottonseed  Meal  must  be  finely  ground,  not  necessarily  bolted,  of 
sweet  odor,  reasonably  bright  in  color,  and  must  contain  at  least  36  per 
cent  of  protein. 

Cottonseed  Feed  is  a  mixture  of  cottonseed  meal  and  cottonseed  hulls 
containing  less  than  3G  per  cent  of  protein. 

Cold  Pressed  Cottonseed  is  the  product  resulting  from  subjecting  the 
whole  undecorticated  cottonseed  to  the  cold  pressure  process  for  the  ex- 
traction of  oil,  and  includes  the  entire  cottonseed  less  the  oil  extracted. 

Ground  Cold  Pressed  Cottonseed  is  the  ground  product  resulting  from 
subjecting  the  whole  undecorticated  cottonseed  to  the  cold  pressure  pro- 
cess for  the  extraction  of  oil,  and  includes  the  entire  ground  cottonseed 
less  the  oil  extracteil. 

LINSEED  AND  FLAX  PRODUCTS. 

Linseed  Meal  is  the  ground  product  obtained  after  extraction  of  part 
of  the  oil  from  ground  flaxseed  screened  and  cleaned  of  weed  seeds  and 
other  foreign  materials  by  the  most  improved  commercial  processes, 
provided  that  the  final  product  shall  not  contain  over  6  per  cent  of  weed 
seeds  and  other  foreign  materials  and  provided  further  that  no  portion 
of  the  stated  6  per  cent  of  weed  seeds  and  other  foreign  materials 'shall 
,be  deliberately  added. 

Oil  Meal  is  the  ground  product  obtained  after  the  extraction  of  part 
of  the  oil  by  crushing,  cooking  and  hydraulic  pressure,  or  by  crushing, 
heating  and  the  use  of  solvents  from  seeds  which  have  been  screened 
and  cleaned  of  weed  seeds  and  other  foreign  materials  by  the  most  im- 
proved commercial  processes.  When  used  alone  the  term  "Oil  Meal" 
shall  be  understood  to  designate  linseed  meal  as  defined.  When  used  to 
cover  any  other  product  the  name  of  the  seed  from  which  it  is  obtained 
shall  be  prefixed  to  the  words  "oil  meal." 

Old  Process  Oil  Meal  is  the  ground  product  obtained  after  extraction 
of  part  of  the  oil  by  crushing,  cooking  and  hydraulic  pressure  from  seeds 
screened  and  cleaned  of  weed  seeds  and  other  foreign  materials  by  the 
most  improved  commercial  processes.  When  used  alone  the.  term  **01d 
Process  Oil  Meal''  shall  be  understood  to  designate  linseed  meal  as  de- 
fined, made  by  the  old  process.  When  used  to  caver  any  other  product 
the  name  of  the  seed  from  which  it  is  obtained  shall  be  prefixed  to  "old 
process  oil  meal." 

Neiv  Process  Oil  Meal  is  the  ground  product  obtained  after  extraction 
of  part  of  the  oil  by  crushing,  heating  and  the  use  of  solvents  from  seeds 
screened  and  cleaned  of  weed  seeds  and  other  foreign  materials  by  the 
most  improved  commercial  processes.  When  used  alone  "New  Process 
Oil  Meal"  shall  be  understood  to  designate  linseed  meal  as  defined, 
nmde  by  the  new^  process.  When  used  to  cover  any  other  product  the 
name  of  the  seed  from  which  it  is  obtained  shall  be  prefixed  to  "new 
process  oil  meal." 
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Flam  Plant  By-Product  is  that  portion  of  the  flax  plant  remaining  after 
the  separation  of  the  seed,  the  bast  fiber  and  a  portion  of  the  shives,  and 
consists  of  flax  shives,  flax  pods,  broken  and  immatnre  flax  seeds  and  the 
cortical  tissue  of  the  stem. 

Chround  Flaxseed  or  Flaxseed  Meal  is  the  product  obtained  by  grinding 
flaxseed  which  has  been  screened  and  cleaned  of  weed  seeds  and  other 
foreign  material  by  the  most  improved  commercial  processes,  provided 
that  the  final  product  shall  not  contain  over  4  per  cent  of  weed  seeds 
and  other  foreign  materials,  and  provided  further  that  no  portion  of 
the  stated  4  per  cent  of  weed  seeds  and  other  foreign  materials  shall  be 
deliberately  added. 

Unscreened  Flaxseed  Oil  Feed  is  the  ground  product  obtained  after  ex- 
traction of  part  of  the  oil  from  unscreened  'flaxseed  by  crushing,  cooking 
and  hydraulic  pressure,  or  by  crushing,  heating  and  the  use  of  solvents. 
When  sold  without  grinding  the  unground  product  shall  be  designated 
as  "unscreened  flaxseed  oil  feed  cake." 

Ingredients  of  Unscreened  Flaxseed  Oil  Feed — Ground  cake  from  par- 
tially extracted  flaxseed  and  foreign  seeds  (wheat,  wild  buckwheat, 
pigeon  grass,  wild  mustard,  etc.) 

Screenings  Oil  Feed  is  the  ground  product  ojbtained  after  extraction  of 
part  of  the  oil  by  crushing,  cooking  and  hydraulic  pressure,  or  by  crush- 
ing, heating  and  the  use  of  solvents  from  the  smaller  imperfect  grains, 
weed  seeds  and  other  foreign  materials  having  feeding  value  separated 
in  cleaning  the  grain.  The  name  of  the  grain  from  which  the  screenings 
are  separated  shall  be  prefixed  to  "screenings  oil  feed." 

OAT   PRODUCTS. 

Oat  Groats  are  the  kernels  of  the  oat  berry. 

Oat  Hulls  are  the  outer  chaffy  coverings  of  the  oat  grain. 

Oat  Middlings  are  the  floury  portion  of  the  oat  groat  obtained  in  the 
milling  of  rolled  oats. 

Oat  Shorts  are  the  covering  of  the  oat  grain  lying  immediately  inside 
the  hull,  being  a  fuzzy  material  carrying  with  it  considerable  portions 
of  the  fine  floury  part  of  the  groat  obtained  in  the  milling  of  rolled  oats. 

Clipped  Oat  By-Product  is  the  resultant  by-product  obtained  in  the 
manufacture  of  clipped  oats.  It  may  contain  light,  chaflPy  material 
broken  from  the  ends  of  the  hulls,  empty  hulls,  light,  immature  oats  and 
dust.    It  must  not  contain  an  excessive  amount  of  oat  hulls. 

PEANUT   PRODUCTS. 

Peanut  Oil  Cake  is  the  residue  after  the  extraction  of  part  of  the  oil 
by  pressure  or  solvents  from  peanut  kernels. 

Peanut  Oil  Meal  is  the  ground  residue  obtained  after  the  extraction  of 
part  of  the  oil  from  peanut  kernels. 

Unhulled  Peanut  Oil  Feed  is  the  ground  residue  obtained  after  extrac- 
tion of  part  of  the  oil  from  whole  peanuts,  and  the  ingredients  shall  be 
designated  as  "peanut  meal  and  hulls." 

RICE  PRODUCTS. 

Rice  Bran  is  the  cuticle  beneath  the  hull. 
Rice  Hulls  are  the  outer  chaffy  coverings  of  the  rice  grain. 
Rice  Polish  is  the  finely  powdered  material  obtained  in  polishing  the 
kernel. 
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WHBAT    PRODUCTS. 

Wheat  Bran  is  the  coarse  outer  coating  of  the  wheat  kernel  as  sepa- 
rated from  cleaned  and  scoured  wheat  in  the  usual  process  of  commercial 
milling. 

Standard  Middlings  (Red  Shorts  or  Brown  Shorts)  consists  mostly  of 
the  fine  particles  of  bran,  germ  and  very  little  of  the  fibrous  offal  obtained 
from  the  "tail  of  the  mill."  This  product  must  be  obtained  in  the  usual 
commercial  process  of  milling. 

Ch'ay  Shorts  (Gray  Middlings  or  Total  Shorts)  consists  of  the  fine 
particles  of  the  outer  bran,  the  inner  or  "bee-wing"  bran,  the  germ,  and 
the  offal  or  fibrous  material  obtained  in  the  usual  commercial  process 
of  flour  milling. 

Flour  Middlings  shall  consist  of  standard  middlings  and  red  dog 
flour  combined  in  the  proportions  obtained  in  the  usual  process  of 
milling. 

White  Shorts  or  White  Middlings  consists  of  a  small  portion  of  the 
fine  bran  particles  and  the  germ  and  a  large  portion  of  the  fibroids  offal 
obtained  from  the  "fail  of  the  mill."  ThLs  product  must  be  obtained  in 
the  usual  process  of  flour  milling. 

Red  Dog  Flour  consists  of  a  mixture  of  low-grade  flour,  fine  particles 
of  bran  and  fibrous  offal  from  the  "tail  of  the  mill." 

Wheat  Miwed  Feed  (Mill  Run  Wheat  Feed)  consists  of  pure  wheat 
bran  and  the  gray  or  total  shorts  or  flour  middlings  combined  in  the 
proportions  obtained  in  the  usual  process  of  commercial  milling. 

Wheat  Bran  and  Standard  Middlings  consists  of  the  two  commodi- 
ties as  defined  above  mixed  in  the  proportions  obtained  in  the  usual 
process  of  commercial  milling. 

Screenings  consist  of  the  smaller  imperfect  grains,  weed  seeds  and 
other  foreign  materials,  having  feeding  value,  separated  in  cleaning  the 
grain. 

Scourings  consists  of  such  portions  of  the  cuticle,  brush,  white  caps, 
dust,  smut  and  other  materials  as  are  separated  from  the  grain  in  tiie 
usual  commercial  process  of  scouring. 

(Note)  If  to  any  of  the  wheat  by-product  feeds  there  should  be 
added  screenings  or  scourings,  as  defined  either  ground  or  ungronnd, 
bolted  or  unbolted,  such  brand  shall  be  so  registered,  labeled  and  sold 
as  clearly  to  indicate  this  fact.  The  word  "Screenings"  or  "Scourings" 
as  the  case  may  be,  shall  appear  as  a  part  of  the  name  or  brand  and  shall 
be  printed  in  the  same  size  and  face  of  type  as  the  remainder  of  the 
brand  name.  When  the  word  "Screenings"  appears  it  is  not  necessary 
to  show  also  on  the  labeling  the  word  "Scourings." 

MISCELLANEOUS  PRODUCT. 

Dried  Beet  Pulp  is  the  material  obtained  by  drying  the  residue  from 
sugar  beets  which  have  been  cleaned  and  freed  from  crowns,  leaves  and 
sand  and  which  have  been  extracted  in  the  process  of  manufacturing 
sugar. 

Cocoanut  Oil  Meal  ("Copra  Oil  Meal")  is  the  ground  residue  from  the 
extraction  of  part  of  the  oil  from  the  dried  meat  of  the  cocoanut. 
Ivory  Nut  Meal  is  ground  ivory  jnuts. 
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PaJm  Kernel  OU  Meal  is  the  ground  residue  from  the  extraction  of 
part  of  the  oil  by  pressure  or  solvents  from  the  kernel  of  the  fruit  of 
Elaeis  guineensis  or  Elaeis  malanoeocea. 

Yedst  or  Vinegar  Dried  Orains  are  the  properly  dried  residue  from 
the  mixture  of  cereals,  malt  and  malt  sprouts  (sometimes  cottonseed 
meal)  obtained  in  the  manufacture  of  yeast  or  vinegar,  and  consists  of 
com  or  corn  ahd  rye  from  which  most  of  the  starch  has  been  extracted, 
together  with  malt  added  during  the  manufacturing  process  to  change 
the  starch  to  sugars,  and  malt  sprouts  (sometimes  cottonseed  meal) 
added  during  the  manufacturing  process  to  aid  in  filtering  the  residue 
from  the  wort  and  serve  as  a  source  of  food  supply  for  the  yeast. 

TENTATIVE  DEFINITIONS. 

Barley  Hulls  are  the  outer  chaff  coverings  of  the  barley  grain. 

Choice  Cottonseed  Meal  must  be  finely  ground,  not  necessarily  bolted, 
perfectly  sound  and  sweet  in  odor,  yellow,  free  from  excess  of  huUs  and 
lint,  and  must  contain  at  least  41.12  per  cent  protein. 

Medium  Grade  Cottonseed  Meal  must  be  finely  ground,  not  necessarily 
bolted,  of  sweet  odor,  reasonably  bright  in  color,  yellow,  not  brown  or 
reddish,  free  from  excess  of  lint,  and  must  contain  at  least  88.56  per 
cent  of  protein. 

Low  Qrade  Cottonseed  Meal  must  be  finely  ground,  not  necessarily 
bolted,  of  sweet  odor,  reasonably  bright  in  color,  and  must  contain  at 
least  36  per  cent  of  protein. 

Distillers^  Corn  Solubles  a  by-product  from  the  manufacture  of  alcohol 
from  corn,  is  a  mash  liquor  concentrated  after  the  removal  of  the  alcohol 
and  wet  grains. 

Distillers'  Com  and  Rye  Solubles  a  by-product  from  the  manufacture 
of  alcohol  from  corn  and  rye,  is  a  mash  liquor  concentrated  after  the 
removal  of  the  alcohol  and  wet  grains. 

Distillers'  Rye  Solubles  a  by-product  from  the  manufacture  of  alcohol 
from  rye,  is  a  mash  liquor  concentrated  after  the  removal  of  the  alcohol 
and  wet  grains. 

Fish  Meal  shall  be  the  dried  ground  residue  from  fish.  It  shall  be 
made  from  undecomposed  fish  and  the  oil  contained  therein  must  not  be 
rancid. 

Fish  Oil  Meal  shall  be  the  undecomposed  product  from  the  extraction 
.of  oil  from  fish  or  fish  residues. 

Non-Oily  Fish  Meal  shall  be  the  clean  undecomposed  residue  from  the 
manufacture  of  glue  from  non-oily  fish. 

Rice  Bran  is  the  cuticle  of  the  rice  grain,  with  only  such  quantity  of 
hull  fragments  as  is  unavoidable  in  the  regular  milling  of  rice. 

Rye  Middlings  (Rye  Feed)  consists  of  the  products  other  than  the 
flour  obtained  in  the  manufacture  of  the  ordinary  or  "100%"  rye  fiour 
from  the  rye  grain  which  has  been  cleaned  and  scoured. 

Rye  Red  Dog  Flour  consists  of  a  mixture  of  low-grade  flour,  fine  parti- 
cles of  bran  and  the  fibrous  offal  from  the  "tail  of  the  mill." 

Velvet  Bean  Meal  is  ground  velvet  beans  containing  only  an  unavoid- 
able trace  of  hulls  or  pods. 

Ground  Velvet  Bean  and  Pod  is  the  product  derived  by  grinding  velvet 
beans  "in  the  pod."    It  contains  no  additional  pods  or  other  material. 

Wheat  Ship  Stuff  is  the  entire  offal  exclusive  of  the  outer  bran  ob- 
tained in  the  usual  process  of  commercial  milling  of  flour. 
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DISCUSSION   OP  RESULTS. 

During  the  past  year  1,011  samples  of  commercial  feeding  stuffs  were 
collected  and  analyzed.  The  results  appear  in  the  following  pages. 
While  we  have  no  way  of  arriving  at  an  accurate  estimate  of  the  magni- 
tude of  the  feed  business  in  Michigan,  it  is  assumed  that,  at  least, 
250,000  tons  of  "commercial  feeding  stuffs'.'  representing  a  retail  value 
of  approximately  |15,000,000  were  sold  during  the  past  year. 

The  inspection  of  these  feeds  has  been  conducted  by  the  Chemical  Sec- 
tion under  the  direction  of  the  State  Board  of  Agriculture  since  Janu- 
ary, 1916.  The  following  table  will  show  what  influence  this  inspection 
has  had  upon  the  feeds  sold  during  that  time.  It  will  be  noted  that  the 
total  number  of  samples  found  to  be  deficient  or  not  equal  to  guarantee 
has  decreased  nearly  50  per  cent.  Furthermore,  the  number  of  samples 
of  cottonseed  meal  found  below  guarantee  has  decreased  from  over  50 
per  cent  in  1916  to  slightly  less  than  10  per  cent  during  the  past  year. 


Year. 


1916 
1917 
1918 
1919 
1920 


No.  samples 
analyzed. 


1.002 

836 

897 

1.508 

1.011 


No.  sampled* 
deficient. 


Per  cent  of 
samples 


26.3 
24. S 
24.5 
16.0 
15.5 


A  discussion  of  the  results  for  each  class  of  feeding  stuffs  follows. 

♦  COTTONSEED  MEAL. 

One  hundred  twenty-one  samples  of  cottonseed  meal  were  analyzed. 
Only  12  samples  or  10%  were  found  below  guarantee.  All  but  six  of 
these  samples  were  tagged  as  36%  Cottonseed  Meal.  It  is  unfortunate 
that  so  much  of  the  cottonseed  meal  shipped  into  the  State  is  of  the 
low  grade  type.  It  should  be  generally  understood  that  this  grade  of 
cottonseed  is  produced  by  diluting  or  adulterating  the  better  grades 
with  cottonseed  hulls. 

COTTONSEED  FEED. 

Eight  samples  of  this  class,  all  of  which  were  shipped  by  one  company, 
were  analyzed.  Five  of  these  or  62.5%  were  found  to  be  deficient  Be- 
cause of  the  long  freight  haul  from  the  south  where  the  cottonseed  is 
produced  it  is  not  economical  to  buy  this  grade  of  cottonseed  product 
in  this  section. 


LINSEED    MEAL. 


Seventy-one  samples  of  this  feed  were  collected  and  analyzed.  Twenty- 
five  or  35.2%  of  the  samples  were  found  to  be  deficient.  This  poor  show- 
ing is  explained  by  the  fact  that  the  flax  crop  in  this  country  was  very 
short  last  year  and  a  large  amount  was  imported  from  South  America. 
This  imported  flaxseed  produced  a  meal  with  a  lower  protein  cont^it 
than  the  domestic  flax,  which  fact,  the  crushers  failed  to  appreciate 
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until  considerable  quantities  had  been  shipped.  Most  of  the  crushers 
using  South  American  seed  were  obliged  to  lower  their  protein  guar- 
antees during  the  year. 

MALT  GRAINS. 

Only  three  samples  of  this  class  of  feed  were  found  during  the  year, 
all  of  which  were  equal  to  guarantee.  This  material  is  a  by-product  in 
the  production  of  malt  used  in  the  manufacture  of  breakfast  foods.  It 
is  very  similar  to  brewers  grains. 

CORN  GLUTEN  FEBD. 

Ten  samples  of  gluten  feed  were  found,  only  one  of  which,  was  below 
guarantee.    The  retail  price  varied  from  |65.00  to  |80.00  per  ton. 

MALT  PROCESS  GLUTEN. 

This  is  a  new  feed  that  appeared  on  the  market  during  the  year  and  is 
a  by-product  in  the  manufacture  of  malt  syrup  and  malt  sugar.  This 
differs  from  ordinary  corn  gluten  feed  by  having  a  very  much  higher 
fat  content.  One  sample  was  found  to  contain  a  high  protein  content 
of  31.5%  while  the  two  other  samples,  both  of  which  were  taken  from 
a  single  shipment,  were  very  much  lower  in  protein  and  considerably 
under  the  manufacturer's  guarantee.  The  product  has  not,  as  yet,  be- 
come standardized  but  it  should  add  another  valuable  addition  to  our 
list  of  feeding  stuffs. 

HOMINX  FEED. 

Seven  samples  of  this  class  were  obtained  and  analyzed  all  of  which 
satisfied  the  guarantees  in  every  particular. 

CORN    GERM    MEAL. 

Three  samples  representing  two  manufacturers  were  obtained  and 
analyzed.    They  all  exceeded  the  guarantees  by  substantial  margins. 

CORN    FEED    MEAL. 

Ten  samples,  all  from  local  manufacturers,  were  analyzed  of  this 
class.     None  were  found  to  be  below  guarantee. 

ANIMAL   BY-PRODUCTS. 

Twenty-two  samples,  consisting  of  15  samples  of  tankage,  5  of  meat 
scraps,  1  of  poultry  bone  and  1  of  meat  and  bone  scraps  were  analyzed. 
The  protein  guaranteed  in  the  tankage  samples  varied  from  40  to  60 
per  cent.  Five  samples  failed  to  equal  the  protein  guarantee.  Some  of 
the  samples  were  high  in  fat  which  indicates  an  inefficient  rendering 
process. 

ALFALFA  PRODUCTS. 

Three  samples  of  alfalfa  meal  ^d  7  samples  of  alfalfa  meal  and 
molasses  were  collected  and  analyzed.  Five  samples  of  alfalfa  meal 
and  molasses,  the.  product  of  one  company  were  found   to   be  below 
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guarantee  in  protein  and  three  of  the  five  exceeded  the  fiber  guarantee. 
The  low  protein  and  high  fiber  figures  obtained  in  these  cases  Indicates 
an  excessive  amount  of  stems.  Two  other  samples  were  high  in  crude 
fiber. 

CALF  MBALS. 

Twenty-three  samples,  representing  13  manufacturers,  are  tabulated. 
Five  samples  were  below  guarantee  in  protein,  2  were  below  in  fat  and 
2  exceeded  the  fiber  guarantee.  In  all  but  three  cases  the  ingredients 
claimed  were  found  to  be  present. 

HOG  FBEDS. 

Forty-eight  samples,  representing  20  manufacturers  are  tabulated. 
Two  samples  were  below  guarantee  in  protein,  2  were  below  in  fat  and 
5  exceeded  the  fiber  guarantee.  Several  of  these  mixtures  are  too  high 
in  crude  fiber  to  be  satisfactory  as  hog  feeds.  In  selecting  hog  fe^ 
the  matter  of  fiber  should  be  carefully  considered  since  the  hog  has  a 
comparatively  small  stomach  and  bulky  feeds  containing  considerable 
dry  roughage  should  be  avoided. 

DAIRY  AND  STOCK  FBBDS. 

One  hundred  samples  of  this  class  were  analyzed,  of  which  21  were 
found  to  be  deficient  in  one  or  more  particular.  The  greatest  number 
of  deficiencies  were  in  fat,  thirteen  samples  being  bdow  guarantee. 
There  is  a  very  wide  variation  in  the  composition  of  the  feeds  intended 
for  dairy  cows,  both  as  to  chemical  composition  and  ingredients.  The 
protein  guaranteed,  varies  from  13.5  per  cent  to  26  per  cent.  The  low 
guarantee  is  much  too  low  except,  perhaps,  where  it  may  be  fed  with 
a  good  grade  of  alfaKa  hay  as  roughage.  Cottonseed  and  linseed  meals 
are  almost  invariably  present  in  dairy  feeds;  wheat  bran,  wheat  middl- 
ings are  also  common  ingredients  as  well  as  gluten  feed.  The  cheaper 
priced  feeds  almost  invariably  have  such  low  grade  materials  as  oat 
hulls,  clipped  oat  by-product  or  ground  screenings.  When  these  low 
grade  materials  are  present  it  also  generally  happens  that  the  crude 
fiber  is  high. 

MOLASSES  DAIRY   AND  STOCK   FBBDS. 

Fifty  samples  in  this  class  were  analyzed  of  which  15  or  30  per  cent 
were  below  guarantee.  Fourteen  of  the  samples  were  deficient  in  pro- 
tein, eight  contained  an  excess  of  fiber  and  five  were  deficient  in  fat 
In  these  feeds  it  is  customary  to  use  some  low  grade  material  such  as 
ground  clipped  oat  by-product,  ground  oat  hulls,  or  ground  screenings 
to  act  as  an  absorbent  of  the  molasses. 

HORSB   FBBDS. 

Nine  samples  of  horse  feed  without  molasses  and  35  samples  with 
molasses  were  analyzed.  Three  samples  of  the  latter  class  were  lound 
below  guarantee.  These  are  usually  comparatively  simple  mixtures 
consistUig  of  alfalfa,  cracked  corn,  oats  and  molasses. 
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POULTRY  FBBDS. 


Two  hundred  forty-seven  samples  in  this  class  were  analyzed.  Of 
these  112  were  scratch  feeds  without  grit,  40  scratch  feeds  with  grit, 
34  were  chick  feeds,  9  pigeon  feeds  and  51  were  mash  feeds.  Fourteen 
or  5.7  per  cent  of  all  the  samples  were  below  guarantee. 


CORN  AND  OATS  FEEDS. 

Eighteen  samples  were  collected  and  analyzed  five  of  which  were 
found  to  be  deficient.  Many  of  these  samples  are  mixtures  of  oat  hulls 
and  corn  feed  meal  while  a  few  are  mixtures  of  ground  oats  and  corn. 
The  list  of  ingredients  which  must  be  printed  on  the  label  indicates, 
in  every  case,  those  mixtures  that  contain  the  ground  oat  hulls. 

OAT   MEAL   MILL  BY-PRODUCT  FEEDS. 

Eight  samples  are  included  under  this  classification.  The  mill  run 
by-product  from  an  oat  meal  mill  consists  of  a  little  more  than  90  per 
cent  oat  hulls,  the  feeding  value  ^f  which  is  no  better  than  that  of  wheat 
straw.  Three  of  the  samples  are  probably  the  entire  by-product  con- 
sisting of  oat  hulls  and  oat  shorts  but  four  of  them  were  plain  oat  hulls 
the  average  retail  price  of  which  was  $29.67  per  ton. 

CEREAL  FOOD  BY-PRODUCTS. 

Seventeen  samples  are  included  under  this  classification  only  two  of 
which  were  found  to  be  deficient.  These  materials  are  mostly  by-products 
in  the  manufacture  of  breakfast  foods  and  are,  essentially,  carbohydrate 
feeds. 

WHEAT  BRAN. 

Sixty-six  samples  of  wheat  bran  with  screenings  not  exceeding  mill 
run  were  analyzed.  Pour  samples. exceeded  the  fiber  guarantee  and  one 
was  deficient  in  protein.  Changes  and  improvements  in  the  process  of 
milling  wheat  are,  apparently,  having  an  influence  upon  the  composition 
of  the  by-products.  Many  people  have  been  viewing  this  situation  with 
considerable  alarm.  In  order  to  determine  what  effect,  if  any,  this  hae  had 
upon  the  composition  of  the  wheat  brans  analyzed  during  the  past  year, 
the  average  analysis  of  all  the  samples  is  compared  with  the  average  of 
7,742  samples  reported  in  "Feeds  and  Feeding"  by  Henry  and  Morrison. 


Average  of  7.742  samples . 
Average  of  66  samples . . . 


1 

Protein. 

Fat. 

% 

% 

16.0 

4.4 

15.7 

4.4 

Crude 
Fiber. 


9.5 
10.2 


It  will  be  seen  that  there  is  a  slight  decrease  in  the  protein  with  a 
somewhat  larger  increase  in  the  crude  fiber  in  the  66  samples  of  bran 
analyzed  during  the  past  year  when  compared  with  the  large  number  of 
analyses  compiled  by  Henry  and  Morrison. 
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WHBAT   MIDDLINGS. 

Seventy-two  samples  of  middlings  were  analyzed  only  4  of  which  were 
below  guarantee.  Nearly  all  of  these  samples  were  shorts  or  standard 
middlings  with  a  very  few  samples  of  white  middlings  and  flour,  mid- 
dlings. 

In  glancing  over  the  results  of  analysis  it  will  be  noticed  that  most  of 
the  standard  middlings  have  a  crude  liber  content  considerably  in  excess 
of  6  per  cent  which  is  the  average  given  by  Henry  and  Morrison  in 
"Feeds  and  Feeding.^'  More  than  50  per  cent  of  the  samples  have  a 
crude  fiber  content  in  excess  of  7  per  cent. 

Mnch  confusion  has  been  caused  by  the  definition  for  Flour  Middlings 
adopted  at  the  last  meeting  of  the  Association  of  Feed  Control  OfBciaS. 
For  many  years  the  term  Flour  Middlings  has  been  synonymous  with 
fine  white  middlings  but  according  to  the  new  definition  it  is  a  mixture 
of  Standard  Middlings  and  Red  Dog  "combined  in  the  proportions  ob- 
tained in  the  usual  process  of  milling."  This  gives  a  mixture  differing 
but  little  from  standard  middlings  and  very  little,  if  any,  better  than 
the  product  that  formerly  was  sold  as  standard  middlings.  Feeders 
should  study  these  definitions  carefully  that  they  may  become  more 
familiar  with  the  different  classes  of  middlings. 

WHEAT    MIXED   FEEDS. 

This  class  includes  the  entire  by-product  from  the  manufacture  of 
floiir  or  the  bran  and  middlings  mixed  in  the  proportions  obtained  in 
the  commercial  milling  of  flour.  Fourteen  samples  were  analyzed,  all 
of  which  were  above  the  guarantees.  It  is  a  rather  significant  fact 
that  the  average  crude  fiber  content  of  these  14  samples  of  wheat  mixed 
feed  is  7.72  per  cent  while  the  average  crude  fiber  content  of  the  72 
samples  of  middlings  is  7.38  per  cent.  Henry  and  Morrison  give  6.00 
per  cent  as  the  average  for  standard  middlings  and  7.6  per  cent  for 
wheat  mixed  feed. 

WHEAT  AND  RYE  MIXED  FEED. 

This  class  comprises  4  samples  of  mixed  wheat  and  rye  middlings. 
Two  samples  were  below  guarantee  in  fat  and  one  in  protein. 

RYE   FEED. 

Two  samples  of  the  entire  by-product  obtained  in  milling  rye  flour 
and  one  sample  of  rye  middlings  were  analyzed.  One  sample  was  found 
to  be  below  guarantee  in  protein. 

MISCELLANEOUS  FEEDS. 

This  classification  includes  31  samples  of  a  miscellaneous  nature.  Five 
samples  of  cottonseed  hulls  were  analyzed  and  special  attention  is  called 
to  the  high  crude  fiber  and  very  Ipw  protein  and  fat  content.  Tbis  ma- 
terial possesses  very  little  feeding  value  and  it  is  believed  to  be  an 
economic  waste  to  transport  such  material  from  the  cotton  fields  of  the 
south  to  this  part  of  the  country.  They  certainly  have  no  place  in  the 
feed  calendar  of  the  northern  feeder. 
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Special  attention  is  also  called  to  seven  samples  taken*  from  shipments 
made  by  E.  P.  Mueller,  Chicago,  Illinois.  Two  of  these  were  found  at 
Manistee.  One  was  sold  as  **Flax  Screenings"  but  proved  to  be  "Flax- 
Plant  By-Product,"  a  material  of  very  low  feeding  value.  The  other 
was  sold  as  "Pea  and  Barley  Feed"  and  examination  showed  it  to  be  a 
mixture  of  buckwheat  hulls,  ground  peas,  barley  and  millet.  Five 
samples  of  "Fine  Ground  Seed  Screenings"  were  collected  in  various 
places  all  of  which  contained  more  fiber  than  guaranteed  and  all  were 
below  guarantee  in  protein.  As  these  cases  were  interstate  shipments 
all  those  on  which  sufficient  evidence  could  be  collected  were  referred  to 
the  U.  S.  Department  of  Agriculture.  The  experience  of  the  inspectors 
in  securing  evidence  in  connection  with  these  shipments  emphasized 
very  strongly  the  importance  of  keeping  a  file  of  all  invoices,  freight 
bills  and  other  papers  having  a  bearing  on  such  transactions. 
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MICHIGAN  AGBIOUOLa'UIlAL  COLLIEGE 
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B5005 
B5899 


B5215 
B5272 
B6318 
B6322 
B5323 
B6401 
B5404 
B5408 
B5452 
B5879 


B5440 
B5619 


B5612 
B5622 


B5i4S 
B5170 
B5182 
B5325 
B5402 
B5407 
B5421 
B5476 
B5533 
B5610 
B6627 
B5672 
B5762 
B5850 
B5803 


B5320 
B5236 

B5270 


B  944 
B  946 
B5063 
B5160 
B5225 
B5248 
B5274 


Muiuf aetorer  uid  Trade  Name. 


COTTONSEED  MEAL 
J.  E.  BaiHett  Co^  iaokton,  Mieh. 


Fanner  Brand  Choiee  Cottonseed  Meal 
Farmer  Brand  Choice  Cottonseed  Meal. 


Farmer 
Farmer 
Farmer 
Farmer 
Farmer 
Farmer 
Farmer 
Farmer 
Farmer 
Farmer 


Brand 
Brand 
Brand 
Brand 
Brand 
Brand 
Brand 
Brand 
Brand 
Brand 


Straight 
Straight 
Straight 
Straight 
Straight 
Straight 
Straight 
Straight 
Straight 
Straight 


Sampled  at 


Bay  City. . . 
Washington. 

Average. 


10* 
\Fi» 


Cottonseed  Meal Ypeilanti... 

Cottonseed  Meal Milford 

Cottonseed  Meal Saline 

Cottonseed  Meal I  Wayne 

Cottonseed  Meal Wayne 

Cottonseed  Meal .1  Farmington. 


\¥* 


Cottonseed  Meal . 
Cottonseed  Meal . 
Cottonseed  Meal. 


Novi. 
Walled  Lake. 
Holland 


Cottonseed  Meal Pontiac 


F.  W.  Brode  A  Co..  Memphis,  Tenn. 

Jay  Brand  Cottonseed  Meal 


Average. 


South  Haven 


Jay  Brand  Cotton  Seed  Meal .* Fairgrove 


....If.* 


Average. 


Owl  Brand  High  Grade  Cottonseed  Meal I  Caro \  F.* 

Owl  Brand  High  Grade  Cottonseed  Meal I  Fairgrove 


The  Buektye  Cotton  Oil  Co.,  Cincinnati.  Ohio. 


Buckeye  Good 
Buckeye  Good 
Buckeye  Good 
Buckeye  Good 
Buckeye  Good 
Buckeye  Good 
Buckeye  Good 
Buckeye  Good 
Buckeye  Good 
Buck^re  Good 
Buckeye  Good 
Buckeye  Good 
Buckeye  Good 
Buckeye  Good 
Buckeye  Good 


Average. 


Holland. 


Cottonseed  Meal 

Cottonseed  Meal |  Coloma 

Cottonseed  Meal Fennville 

Cottonseed  Meal '  Pinckney 

Cottonseed  Meal i  Farmington. . 

Cottonseed  Meal , !  Novi 

Cottonseed  Meal i  Traverse  City. 

Cottonseed  Meal ,  Kalamaioo . . . 

Cottonseed  Meal I  Albion 

Cottonseed  Meal i  Bay  City 

Cottonseed  Meal Lapeer 

Cottonseed  Meal I  Bad  Axe 

Cottonseed  Meal i  Niles 

Cottonseed  Meal '  Trenton 

Cottonseed  Meal i  Rochester 


.-If.* 


8.  P.  Davia,  Uttle  Rock,  Ark. 
Beauty  Brand  Cotton  Seed  Meal 


Good  Luck  Cotton  Seed  Meal 

Albert  Dickinson  Co.,  Chicago,  III. 

Dickinson  Cottonseed  Meal 


East  St.  Louis  Cotton  Oil  Co.,  Natfonal  Stock 
Yards,  III. 


Average. 
Ypsilanti . . . 
Petersburg.. 


Highland. 


Wayne 


St.  Clair  Br^d  Cottonseed  Meal 

St.  Clair  Brand  Cottonseed  Meal |  Northville. 

St.  Clair  Brand  Cottonseed  Meal Tecumseh   . 

St.  CUir  Brand  Cottonseed  Meal Coopersville. 


\F.- 

fG.* 
IF.* 


\F.* 


fG.* 

If.* 


St.  Clair  Brand  Cottonseed  Meal . 
St.  Clair  Brand  Cottonseed  Meal. 
St.  Ckur  Brand  Cottonseed  Meal. 


Adrian. 
Wayne. 
Howell . 


8.4     42 


36.8 


7.7     36.9       7.3 


10.0     36.8 


ii.O 
40.6 
41.0 


8.5  1  40.8 


S6.0 

35  0 
37.4 
41.7 
40  3 

36  9 

36  0 
34  3 
339 

37  1 
35.8 
35.6 
39  5 
360 
36.5 
36  8 


8.5 


36.8 


41  0 
40.8 


37  9 


36  9 


8  1 


13  1 

12.0 

9  4 

9.5 


.4 
4 
1 
3 


12. 
13 
11 
IS 

11  8 
14.9 
14  6 

12  6 

12  2 

13  8 
14.7 

12  7 

no 

9.5 

9.0 
9  9 


U  0 
104 


te.o 

15.1 

12 

13 

11.9 

13  6 

12 

12. 


.0 
2 


9 
5 


S 

si 


uo 

12.1 

10.7 

B2  00 

11.4 

17.0 

133 

75.00 

12.4 

11  7 

78.00 

13  4 

80  00 

159 

80  OC 

13  0 

73  00 

12  1^ 

11.7 

73  60 

13.7 

4.2S 

164 

4  35 

184 

UO 

13  3 

4  25 

12.7 

80  00 

13  0 

10.0 

11  0 

MOO 

9.1 

83  00 

10  1 

UO 

80  00 
75  00 
75  00 
80  00 
73  00 
73  00 
88  00 


80  00 
84  00 


77.50 


3  60 


4  75 


4  00 
75  00 
75  00 
71  60 
75  00 

S.75 


*AbbreviationB  for  Guaranteed  and  Found. 
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B6316 
B5319 
B5321 
B5324 
B5438 
B5472 
B5543 
B5673 
B5585 
B5630 
B5637 
B5640 
B5643 
B5043 
B5M5 
B6647 
B5«56 
B5«57 
B5736 
B6818 
B5887 


B5750 


B5201 
B5293 
BSSOl 
B5535 
B55S6 
B6530 
B5681 
BM16 
B5715 


B5783 


B5430 
B54e2 
B5564 
B55dl 
B5677 
B5711 
B5747 


B5808 
B6564 
BftSSO 


B6898 


Manufioturer  aod  Trade  Name. 


East  SL  Louis  Cotton  Oil  Co^  Nathmtl  Stock 
YoRlt,  IH^-Con. 


St.  Clair  Brand  Cottonseed  Meal. 
St.  Clair  Brand  Cottonseed  Meal. 
St.  Clab  Brand  Cottonseed  Meal. 
St.  Clair  Brand  Cottobseed  Meal. 
St.  Clair  Brand  Cottonseed  Meal. 
St.  Clair  Brand  Cottonseed  Meal. 
St.  Clair  Brand  Cottonseed  Meal. 
St.  Clair  Brand  Cottonseed  Meal. 
St  Clair  Brand  Cottonseed  Meal. 
St  Clair  Brand  Cottonseed  Meal. 
St.  Clair  Brand  Cottonseed  Meal. 
St.  Clair  Brand  Cottonseed  Meal. 
St  Clair  Brand  Cottonseed  Meal. 
St  Clair  Brand  Cottonseed  Meal. 
St  Clair  Brand  Cottonseed  Meal. 
St.  Clair  Brand  Cottonseed  Meal. 
St.  Clair  Brand  Cottonseed  Meal. 
St.  Clair  Brand  Cottonseed  Meal. 
St.  Clair  Brand  Cottonseed  Meal. 
St  Clair  Brand  Cottonseed  Meal. 
St.  Clair  Brand  Cottonseed  Meal. 


"3^  Brand"  Cottonseed  Meal. 


Sampled  at 


Jackson 

Saline 

Ypnlanti 

Soutii  Lyons. 

Holland 

Kalsmasoo. . 
Ann  Arbor. . . 

Flint 

Saginaw 

Adrian 

Adrian 

Adrian 

Hudson 

Hudson 

Hillsdale. . . . 

Jadcaon 

Morenci 

Monroe 

Battle  Creek. 

Detroit 

Birmingham. 

Avoage.. 


Coopersville 


1  F  • 

•  •  •  •    V 


Hiyoe  Grain  A  Commisaton  Co^ 
UMe  Roefc,  Ark. 

Arkansaw  Brand  Cottonseed  Meal 

Aricansaw  Brand  Cottonseed  Meal 

Ariutnsaw  Brand  Cottonseed  Meal 

Arkansaw  Brand  Cottonseed  Meal 

Arkansaw  Brand  Cottonseed  Meal 

Arkansaw  Brand  Cottcmseed  Meal 

Arkansaw  Brand  Cottonseed  Meal 

Arkansaw  Brand  Cottonseed  Me&l 

Arkansaw  Brand  Cottonseed  Meal 


Nutrine  Brand  Cottonseed  Meal 

Humphreyo-Godwin  Co^  Memphis,  Tenn 

Danish  Brand  Cottonseed  Meal 

Danish  Brand  Cottonseed  Meal 

Danish  Brand  Cottonseed  Meal 

Danidi  Brand  Cottonseed  Meal 

Danish  Brand  Cottonseed  Meal 

Danish  Brand  Cottonseed  Meal 

Danish  Brand  Cottonseed  Meal 


Imperial  Cotto  Sales  Co^  Chieago,  Illinois 

Imperial  Cotto  Cottonseed  Meal 

Imperial  Cotto  Cottonseed  Meak 

Imperial  Cotto  Cottonseed  Meal 


Intofttato  Feed  Asaoelatten,  Toledo,  Ohio 
Cottonseed  Meal 


Vassar 

Mayville. . . . 
Grand  Ledge. 

Albion 

Albion 

Grand  Ledge. 

Clio 

Caro 

Wayland.... 


(0* 


Average. 


Stur^. 


Cadillac  ... 
Lakeyiew ... 
Lansing. 
Coldwatcr. . 
Port  Huron . 
Allegan . . . . 
Belding 


\F.* 

\F.* 


Average. 


f  O.- 
Mason  \F* 

Lansing 

Saginaw 


A  wage. 
Washington. 


.If.* 


8.7 

37.1 

8.8 

37.0 

9.0 

87.3 

9.1 

36.^ 

8.5 

36.4 

11.5 

36.9 

9.0 

37.4 

10.1 

37.9 

8.6 

36.7 

7.8 

37.8 

8.7 

36.4 

7.6 

37.2 

9.7 

37.3 

10.0 

87.5 

8.4 

87.5 

10  0 

368 

8.8 

364 

10.2 

38.4 

7.7 

38.4 

8.5 

37.8 

100 

36.6 

9.1 


I 


9.1 


7.9 
8.0 
9.1 
9.2 
9  0 
9.1 
8.6 
7.8 
8.6 


8.6 


37.1 

S6.0 
38.9 


se.o 

38.0 
37.7 
32.7 
36.9 
38.9 
359 
389 
37.8 
37.6 


37.2 


'  il.O 

9.2  *  43.2 


7.6 
8.8 
9  3 
8.4 
8.1 
8  9 
8  4 


se.o 

35.9 
34.3 

38.4 
39  6 
36.3 
35.7 
36.4 


8.5  I  36.7 


8.3 
8.6 
9  1 


8.7 
■9;5' 


se.o 
zr.s 

35.5 
36.5 

36.6 

St.8 
32.1 


5 


6.4 
7.3 
6.5 
7.5 
6.1 
8.7 
6.3 
7.8 
6.5 
7.0 
7.1 
7.1 
6.6 
68 
6.8 
6  2 
6  8 
6.5 
6.2 
6.8 
6.0 

6.7 

6.0 
6.6 


6.0 
6.2 
6.0 
5.5 
6.5 
6.5 
5.8 
6.3 
6.8 
6.1 

6.2 

SO 
6.9 


6  0 
5.7 
5.7 
7.4 

7  5 
6.4 
6.6 
6.1 

6.5 

6.0 
7.5 
5  5 
6.9 

6.6 

e.i 

6.2 


13.0 
12.0 
11.9 
11.8 
12.8 
12.0 
12  0 
11.5 
14.6 
13.8 
13.8 
13.8 
12.4 
11.8 
12.1 
13.9 
13.6 
13.0 
13.0 
13.6 
12.5 

12.9 

le.o 

11.4 


HO 
12.9 
12.5 
16.7 
12  9 
11.6 
16.2 
12.9 
13.0 
13.4 

13.5 

10.0 
7.6 


16.0 
14.9 
15.6 
10  2 
10.9 
14  1 
15.6 
13.6 

13.6 

HO 
11.4 
14.6 
14.6 

13.5 

H4 
14  8 


5 


14.00 

78.00 
4.15 

78.00 
4.25 
4.15 
3.90 

85.00 
4.30 
4.10 
4.10 
4.10 
4.80 
4.50 

80.00 
4.10 
4.00 

84.00 
4.25 

82.00 
4.20 


80.00 


92  00 
80.00 

78!  66 
78.00 

'84!66 
82.00 


4.25 


82.00 

'82!66 

81.00 

80.00 

4.00 


8.75 
4.50 
4.30 


4.00 


^Abbreviations  for  Guaranteed  and  Found. 
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1^ 


B5409 


B5159 
B5436 
B5446 


B5860 


B5575 
B55S2 
B5869 


B5620 


B5295 
B5583 
B  5624 
B56.32 
B5684 


B5253 


B5567 


B5460 
B5591 
B56I4 
B5633 
B5650 
B5702 
B5788 
B5804 
B1358 


N^anufaoturer  and  Trade  Name. 


Sampled  at 


L.  B.  Lovitt  &  Co.,  Memphis.  Tenn. 

"Lovitt  Brand"  Cottonaeed  Meal 


Thirty  Six  Brand  Cottonseed  Meal. 
Thirty  Six  Brand  Cottonseed  Meal. 
Thirty  Six  Brand  Cottonseed  Meal. 


Thirty  Six  Brand  Cottonseed  Meal 

C.  L.  Montgomery  4  Co.,  Memphis,  Temi. 


Star  Brand  Cottonseed  Meal. 
Star  Brand  Cottonseed  Meal. 


Flint.. 
CUo.. 
Star  Brand  Cottonseed  Meal I  Adrian 


Grand  Ledge....  \F.» 

.\F.* 


(1919) 
CoopersviUe.. 
CoopcrsviUe. . 
Grand  Rapids 


Average. 


(1920) 
Jackson 


\F.» 
\F.* 


W.  C.  Nothem.  Little  Rock,  Ark. 

Bee  Brand  Cottonseed  Meal 


Standard  Brand 
Standard  Brand 
Standard  Brand 
Standard  Brand 
Standard  Brand 


CJottonseed  Meal . 
Cottonseed  Meal. 
Cottonseed  Meal, 
(Cottonseed  Meal . 
Cottonseed  Meal . 


Rosenbaum  Bros.,  Chicago,  ill. 

Cottonseed  Meal 


AmoM  A.  Thurraiu  Grain  4  Feed  Co. 
St.  Louis,  Mo. 


cottonseed  Meal . 


Unktn  Seed  &  Fertilizer  Co., 
New  York  City,  N.  Y. 


Surety 
Surety 
Surety 
Surety 
Surety 
Surety 
Surety 
Surety 
Surety 


Average. 


Fairgrove. 


Cass  City.. 
Birch  Run.. 
Bad  Axe. . . 
Tecumseh . . 
Port  Huron . 

Average. 


{¥* 

If.- 


Owoeso. 


f(7.* 
\F* 

\  F.» 

Big  Rapids \  F.* 


Lansing. 


Brand  Cottonseed  Meal _^ 

Brand  Cottonseed  Meal    i  Saginaw 

Brand  Cottonseed  Meal Caro 

Brand  Cottonseed  Meal '  Tecumseh 

Brand  Cottonseed  Meal |  Blissfipld. . . 

Brand  Cottonseed  Meal |  Cooper6\'ilie 


Brand  Cottonseed  Meal 
Brand  Cottonseed  Meal 
Brand  Cottonseed  Meal 


B  5607  I  Yellow  Tag  Cottonseed  Meal 


Marcellus. 

Detroit 

Grand  Rapids. 

Average  . . 


Wagner  White  Co.,  Inc.,  Jackson.  Mich. 


Bay  City {¥.* 


B1335 
65411 
B5630 
B5662 
B5699 
B5741 
B5742 
B5754 
B5760 


Waw-Co  Cottonseed  Meal !  Caledonia 

Waw-Co  Cottonseed  Meal i  Clinton 

Waw-Co  Cottonseed  Meal ,  Parma 

Waw-Co  Cottonseed  Meal i  Mason 

Waw-Co  Cottonseed  Meal |  Plymouth 

Waw-Co  Cottonseed  Meal Eaton  Rapids. . 

Waw-Co  C/OttoDseed  Meal Parma 

W^aw-Co  Cottonseed  Meal Charlotte 

Waw-Co  Cottonseed  Meal '  Three  Oaks 


If.* 


Average. 


I 


7.5 


7.8 
8.6 
7.7 


8.0 

■8.'2' 


9.1 
8.2 

7.8 


8  4 


9.6 


7.9 
8.4 
9.5 
7.2 
8.5 


8.3 


9.1 


8  3 


8.4 
9.0 
8.0 
7.7 
8.1 
10.1 

8  6 

9  2 
8.9 


8.1 


7.7 


8.6 
8  0 


8  9 
8.2 
8.6 
8.9 
9.9 


8.8 


se.o 

39.4 


se.o 

37.1 
36.5 
38.4 


37.3 

41  0 
41  1 

S6.0 
41.0 
36.6 
31.4 
40.1 
35.8 


370 

se.o 

35.6 


^.0 
38.8 


see 

40  4 
37.8 
38.5 
35  8 
37.7 
38  9 
37  6 
37.* 
37.1 


37.9 
44  0 


se.o 

35.9 
37.8 
35  5 
33  2 
40  2 
34.5 
39.1 
39.5 
37.5 


37.0 


e.o 

UO 

7.2 

14.4 

65 

13.9 

70 

11.8 

6.2 

6.0 
6.2 


7.6 


6.6 
7.7 
6.8 
6.7 
5.9 
7.3 
8.4 
6.5 
7.1 
6.6 


7.0 

7.0 
7.4 


6.0 
5.4 
7.8 
5.9 
5.7 
8  2 
5.8 
8.5 
9.6 
8.1 


7.2 


6.9     13  4 


e.o 

tt.O 

7.6 

109 

6.0 

19.0 

6.5 

10  2 

62 

14.0 

5.2 

17.1 

7.0 

11.1 

6.3 

15.4 

13.6 

HO 

13  0 


HO 
10  8 
12  5 
13.2 
14  8 


5 
4 


11 
11 
13.6 
13  9 
14.1 


12  9 

10.0 
11.1 


90.0 
16.1 
10  7 
16.7 
18.4 


8.8 
17.1 
12.4 

9.6 
12  0 

13.5 

85  00 

84  00 

4.10 


88  00 


77  00 

82  00 
80  OO 
80.00 

83  00 


80  00 


9.3        60  00 


8S00 


80  00 
4  00 


80  00 
82  00 
76  00 


4.50 


80  00 
75  00 
75.00 
78.00 

56  66 


^Abbreviations  for  Guaranteed  and  Found. 
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If 

SucqihdX 

1 

a 

i 
1 

1 

t 

1 

1^ 

E.  L  WillRW  Co.  arud  RNM*.  MkA. 

JlS^;::-:;.^^'-, 

"U" 

m:? 

H 

1!.! 

I3.B 

""si-st 

COTTONSEED  FEED 

B,9 

ill 

8.S 

3«e 

IB* 

1!;! 

SO. 6 
31  4 

3:3 

13.1 

la.o 

1B.« 

ii 

24'0 

G|«dR.pid....(?> 

w.oo 

«.oo 

LINSEED  MEAL 
Ainvkan  UiUMd  Co,  Clilnf*>  »■■ 

11 

3S6 

11 

■W.3 

1 

B13U 

i™M™nuio;::;::;: 

88  00 

IS:!! 

Anwhw  MWIOf  Co.  Pwrii.  III. 

^ 

8.S 
10.0 

31.1 
».9 

8.5 

T.B 

8S 
9.2 

».t 

Bins 

Hatingi {f> 

■  'bIoo 

AignOW^™™  Lm«ed  Mod  ud  Old  Pn>^ 
Amoo^ffftB™  LiniwdM^  iiid  Old  Pro^ 
A™^^ro««  Ui^^idMi^  ^  Old  PniuH 

4.30 

*1^=SSg.  OU  F^iT^  "r*. ",''. '"''.  .^!^ 

8:7 

30.8 

30  B 

32.2 

fl.B 

7:3 
7:3 

9.3 

11 

7-9 

Colom. {f> 

"!!■!! 

il 

''«°™' 

Wm.  0.  GHdridi  C*.  MlhniikM,  Wli. 

"9.1 

3i.O 

7,0 

i.5 

7.1 

"SOM 

88  00 

BS7M 

Cn»]idLnntdCtk« 

HM  k  B*|l<v  LkiMOd  Co,  Chlcw.  III. 

0.7 
_»0 

r, 

31  S 

11 

63 

12  8 

8:2 

SXSt-^'''-' 

isssiss 

W,yl««l 

97 

MO 

... 

8.8 

'AUnriMioiN  [or  OiunatHd  ud  Found. 
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B1332 
B1337 


B4671 
B5557 
B5601 
B5602 
B5744 


B5034 
B5257 


B5038 
B5414 
B5434 
B5574 
B5586 
B5617 
B5658 
B5867 
B5877 


B5377 


B5392 


B5191 
B5223 
B5277 
B5713 
B5787 
B5862 


B5786 
B5874 


Muiufactiirer  and  Trade  Nuns. 


Kellofa  A  Sons,  Ine., 
BulfaloTRew  York. 

Old  Proo«B  Oa  MeiJ 

Old  Proeees  OU  Meftl 

Old  Prooe«  Oa  Meal 

Old  ProoeBB  OU  Meal 

Old  Proceae  Oil  Meal 

Old  Proeeaa  Oil  Meal 

Old  Proeeaa  OU  Meal 

Metzger  Seed  A  Oil  Co.,  Toledo,  Ohio 

Old  Prooeae  OU  Meal 

Old  Proccas  OU  Meal 

Mlkfland  Unaeed  Pioduets  Co., 
Minneepolis,  Mbm. 

Midland  Brand  Pure  Old  Proeeaa  Ground  Linaeed 

Cake 

Midland  Brand  Pure  Old  Proeeaa  Ground  Linaeed 

Cake 

Midland  Braiui  Pure  Old  Proeeaa  Ground  Linaeed 

Cake 

Midland  Brand  Pure  Old  Proeeaa  Ground  Linaeed 

Cake 

Midland  Brand  Pure  Old  Proeeaa  Ground  Linaeed 

Cake 

Midland  Brand  Pure  Old  Pipeeea  Ground  Linaeed 

Cake 

Midland  Brand  Pure  Old  Proeeaa  Ground  Linaeed 

Cake 

Midland  Brand  Pure  Old  Proeeaa  Ground  Linaeed 

Cake 

Midland  Brand  Pure  Old  Proeeaa  Ground  Linaeed 

Cake 

Minneeott  Unseed  Oil  Co.,  Mbuieopolla,  Minn. 
Ground  Linaeed  Cake 

Northern  Linseed  Oil  Co.,  Minneapolis,  Minn. 

Ground  Linaeed  Cake 

Sherwin  Williams  Co.,  Cleveland.  Ohio. 

8.  W.  C.  Linaeed  Oil  Meal 

8.  W.  a  Linaeed  Oil  Meal 

8.  W.  C.  Linaeed  OU  Meal 

8.  W.  C.  Linaeed  OU  Meal 

8.  W.  C.  Linaeed  Oil  Meal 

8.  W.  C.  Linaeed  Oil  Meal 

8.  W.  C.  Linaeed  OU  Meal 

8.  W.  C.  Linaeed  OU  Meal 


f 


Sampled  at 


(1920)  f  G* 
ComatockPark..  \F.* 
Sparta 

Average 

(1919)  /  G.* 

HudsonvUle (F.* 

Lanaing 

Hudaonville 

HoUand 

GreenYille 

Average 

IG.* 

StJohna \F.* 

Owoaao 

Avotige 

WUliamaton. . . .  \F.» 

SeottvUle 

CadUlac 

Flint 

Saginaw 

Caro 

Monroe 

Adrian 

Pontiao ; 

Average 

Iron  Mountun. .  \  F.* 

Ironwood \F.* 

(1919)  /  G* 
Grand  Rapid8...\F.* 

Adrian 

HoweU 

Wayland 

Schoolcraft 

Jackson 

Average , 

(1920)  f  G* 

C^nstantine \F.* 

Adrian 

Average 


9.1 
10.7 


9.9 


10.5 
9.4 
8.5 
9.6 
9.0 


9.4 


9.5 
10.3 


9.9 


9.6 
8,9 
8.3 
9.6 
9.7 
9.6 
9.7 
9.4 
8.5 


9.3 

i'.i 


8.5- 


7.9 
8.7 
9.5 
8.6 
9.8 
8.7 

8.9 


8.6 
8.0 


8.3 


I 

-3 


S8.0 
31.6 
31.7 


31.7 

55.0 
31.0 
34.8 
31.3 
30.9 
32.0 


32.0 

Si.O 
35.6 
34.8 


35.2 


Si.O 
35.3 


-9 


SO 
6.0 
6.0 


6.0 

5.0 
60 
5.8 
5.6 
6.0 
6.2 


5.9 

5.0 
6.1 
6.2 


6.2 


6.0 
7.9 


33.7 

7.8 

30.9 

9.1 

32.2 

7.1 

34.6 

7.6 

30,7 

7.3 

29.9 

8.8 

35.2 

6.7 

31.4 

7.5 

32.7 

7.8 

S4.0 
35.3 

5.0 
6.4 

55.0 
35.8 

6.0 
6.9 

55.0 
37.1 
36.9 
36.9 
36  8 
34.9 
333 

5.6 
6.4 
6.5 
6.2 
7.0 
6.6 
6.6 

36.0 

6.6 

50.0 
33.1 
32.6 

5.0 
7.0 
6.9 

32.9 

7.0 

i 

S 


10.0 
8.0 
7.8 


7.9 

10.0 
80 
83 
8.2 
8  1 
8.8 

8.3 

10.0 
79 
8.1 


8.0 

9.6 

7.4 

8.5 
8.5 
7.9 
92 
8  1 
8.2 
7.8 
8.1 


8.2 

11.0 
8.6 


9.0 
8.3 


SO 
7.8 
8.0 
76 
79 
8.3 
8.1 


7.9 

9.0 
8.3 
90 


8.7 


S 
It 


H  80 
84.00 


85 
5 


4.50 
550 


4.00 


8S00 

89.00 

4.50 

5  00 

85  00 

• 

4.40 

4.75 


4.35 


4.10 
4.50 


5  00 
4  00 


4.40 


*Abbreviationa  for  Guaranteed  and  Found 
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B1334 
B4670 
B6087 
B5139 
B6209 
B5464 
B6470 
B6478 
B6494 
B5579 
65007 
B5703 
B5733 
B5752 
B5817 


B4602 
B5726 


B5738 


B5006 
B50S0 
B5479 
B5ft55 
B5763 


B5520 


B5184 
B5211 


B5308 
B5331 


B56e0 


B5631 
B5M7 


Mtnaftoturer  aod  TriMle  Nam*. 


Toledo  SMd  A  OH  Co.,  Toledo,  Ohio. 


Sampled  it 


MftjorBnmd 
Ma^or  Bnukd 
Ma^  Brand 
Ma{or  Brand 
Ma^or  Brand 
Ma{or  Brand 
Ma^or  Brand 
Major  Brand 
Major  Brand 
Major  Brand 
Major  Brand 
Major  Brand 
MajOT  Brand 
Major  Brand 
Major  Brand 


Old  ProoenOU  Meal. 
Old  Proc^  Oil  Meal. 
Old  ProoesB  Oil  Meal. 
Old  Process  OU  Meal. 
Old  Process  OU  Meal. 
Old  Process  OU  Meal. 
Old  Process  OU  Meal. 
Old  Process  Oil  Meal. 
Old  Process  OU  Meal. 
Old  Process  Oil  Meal. 
Old  Process  Oil  Meal. 
Old  Process  Oil  Meal. 
Old  Process  Oil  Meal. 
Old  Process  Oil  Meal. 
Old  Process  OU  Meal. 


DRIED  MALT  GRAINS. 

KelloM  Toasttd  Com  Fteke  Co^ 
HmiIo  Crook,  Mteh. 

MaltFeed !  Grand  Rapids. 

Malt  Feed BattleCreek. . 


JO* 

Caledonia \F.* 

Jamestown 

Saline 

Zeeland 

Ann  Arbor 

Ithaca 

Mt.  Pleasant 

Kalamaioo 

PlainweU 

Flint 

Detroit 

Coopersyille 

BattleCreek 

Charlotte 

Detroit 

Average 


{ 


F.» 


Quaker  Oats  Co.,  Chicago,  III. 
Dried  Malt  By-product 


CORN  GLUTEN  FEED. 

« 

Com  Produets  ReAnlng  Co^ 
New  York,  N.  Y. 

Buffak)  Com  Ghiten  Feed 

Buffak)  Cora  Gluten  Feed 

Buffak)  Coro  Ghiten  Feed 

Buffalo  Cora  Gluten  Feed 

Buffak)  Cora  Gluten  Feed 


Douglas  Comptny,  Cedar  Rapids,  la. 

Douglas  Cora  Gluten  Feed 

J.  C.  Hublnger  Bros.,  Keokuk,  Iowa. 

KKK  Cora  Ghiten  Feed 

KKK  Cora  Ghiten  Feed 

Huron  Milling  Co^  Haitor  fteeeh,  MIeh. 


Average. . . 
BattleCreek.. 


. .  \  F.« 


Jenks  Cora  Gluten  Feed. 
Jenki  Cora  Gluten  Feed. 


MALT  PROCESS  GLUTEN. 
J.  E.  Bartlett  Co.,  Jackson,  Mich. 

Malt  Process  Gluten  Feed 

Wagner-White  Co^  Inc.,  Jackson,  Mich. 


Albion If.* 

Jackson • 

Kalamasoo 

Lansing 

NUes 

Av^age 

Munising \F.^ 

f  O.- 
Grand Haven. . .  \  F.* 
YpsUanti 

Average 

Harbor  Beach...  \F.* 
Alpena 

Av^age 


Adrian. 


Wawoo  Ghiten  Feed. 
Wawoo  Ghiten  Feed. 


Parma. 
Parma. 


\F.* 
\F.* 


Avoage. 


9.0 

0.8 

0.4 
11.1 

0.5 
11.3 

7.0 
11.0 
10.6 

0.8 
10.3 

0.2 

0.5 

0. 

0. 


7 

.7 


9.0 


7.5 
8.2 


7.0 


e.3 


0.2 
0.0 

10.5 
0.0 

11.2 


0.8 


0.6 


8.6 
8.0 


8.8 


7.5 
7.1 


7.3 


6.7 


6.3 
5.7 

6.0 


ss.o 

82.2 
31.4 
31.4 
32.3 
32.4 
31.8 
31.2 
33.3 
32.0 
31.6 
32.0 
31.0 
32.8 
31.6 
32.4 


32.0 


te.o 

31  1 
31.8 


31.5 

18.0 
21.0 


iS.O 
24.8 
23.8 
28.7 
25.3 
25.4 


25.6 

15.0 
24.1 


ts.o 

20.6 
22.4 


21.5 

n.o 

21.8 
21.5 


21.7 


SI. 5 
31.5 


ge.o 

17.8 
18.1 


18.0 


e.o 

6.2 
6.0 
6.7 
6.7 
6.0 
6.6 
6.3 
6.5 
7.2 
6.1 
6.3 
6.8 
6.8 
6.7 
7.3 


6.7 


6.S 
5.5 
8.0 


6.8 

6.0 
5.0 


1.0 
2.4 
2.0 
2.3 
4.4 
3.8 


3.2 

1.0 
3.0 


«.4 
4.0 
3.0 


4.0 

5.0 
4.2 
4.3 


4.3 


10.8 
10.0 


8.0 

10.6 

0.4 


10.0 


10.0 
8.4 
8.0 
8.2 
10.6 
10.3 
8.7 
3.3 
8..3 
0.3 
8.7 
8.0 
8.4 
8.3 
8.1 
8.6 


8.4 


1ft. 6 

10.2 

0.3 


0.8 

14.0 
11.6 


7.5 


e.4 

6.4 


10.0 
7.5 
6.7 


7.1 


185.00 

85.00 

4.25 

85.00 

84.00 

4.50 

4.35 


78.00 

4.50 

81.00 


4.50 

2.40 

84.00 


60.00 
62.00 


55.00 


8.6 

7.4 

65.00 

0.0 

3.60 

7.1 

7.4 

3.50 

8.0 

7.8 

8.0 

7.1 

4.00 

7.6 

6.5 

80.00 

6.0 

3.55 

6.7 

8.0 

7.4 

3.50 

7.6 

75.00 

78.00 


'Abfareriatione  for  Guaranteed  and  Found. 


26 


MICHIGAN  AGJRKTDH/rURAL  COLLIEGE 


ANALYSES  OF  FEEDING  STUFFS  FOR  1010.192a--Coim2anD. 


r^ 


B5672 


B5382 


B5724 


B  1345 
B5005 
B5822 


B5722 


B   961 


B5241 
B5768 


Manufactum  asd  Trade  Name. 


HOMINY  FEED. 
American  Homliiy  Co.,  Indlanapolie,  Ind. 

HomooHominjr  Feed 

Cereal  Mllle  Co^  Waucau,  WIe. 
Hominy  Feed 


KeUoM  Toasted  Com  Flake  Co. 
^tde  Creek,  Mich. 

B.  C.  White  Hominy  Feed 


Chas.  A.  Kraiaee  Milling  Co, 
MHwaukee,  WIe. 


Badger  Hominy  Feed . 
Badger  Hominy  Feed . 
Badger  Hominy  Feed. 


Poftum  Cereal  Co.,  Battle  Creek.  Mteh. 

Burt's  Hominy  Feed 


CORN  GERM  MEAL. 
Clinton  Sugar  Refining  Co,  Clinton.  Iowa. 

Clinton  Com  Germ  Meal 


Com  Produett  Refining  Co. 
New  York  City,  N.Y. 


B5057 


B4694 


B5696 
B6814 


B5458 


B5107 


B5774 


B5593 


Diamond  Hog  Meal 

Diamond  Hog  Meal *. 


CORN  FEED  MEAL. 

Amendt  MIIIIm  Co., 
Monroe,  Mtoli. 


Amoo  Com  Feed  Meal 

F.  Becker,  Grand  RapMt,  Mich. 

Feed  Cora  Meal 

CommerDlal  Milling  Co.,  Detroit,  Mich. 


Henkele  Coarse  Feed  Corn  Meal. 
Henkels  Coarse  Feed  Com  Meal. 


Darrah  Milling  Co..  Big  RapMs,  Mich. 

Unbolted  Com  Meal 

Hankey  Milling  Co^  Peloakey,  Mkih. 

Com  Feed  Meal 

King  Milling  Co..  Lowell,  Mich. 
King  Com  Meal 

Saginaw  Milling  Co.,  Saginaw,  Mich. 
Com  Feed  Meal 


Sampled  at 


Flint \F.* 

Crystal  FaU8....\F.» 

I  a." 

Battle  Creek....  \F.* 

[a* 

Smrta \  F.* 

Albion 

Detroit 

Average 

(G* 
Battle  Creek...  \  F.» 


iG* 
Montgomery \  F.* 

/(?.• 

Wayne \F.* 

Nilee 

Average 

iG* 
NorveU \F.* 

/(?.• 
Grand  Rapids...  \F.* 

Detroit \F.* 

Detroit 

Average 

/(?.♦ 
Big  Rapids iF." 

[G* 
Petoekey \F.* 

}G* 
Lowell {¥.• 

f(7.* 
Saginaw \F.* 


S 


'*9!9' 

10.0 
10.7 

io^s 

10.0 
10.6 

"ioii" 

100 
10.1 

"99 
11.4 

107 

100 

10  7 
11.1 
11.6 

10.7 

11.1 

10.0 

9.5 


8  3 


8.4 
9.8 


9.1 


12.6 


11.0 


90.0 
23.0 


18.0 
24.0 
25.6 


34.8 


~ 

«.5 

ii.6 

9.8 

9.0 

13.2 

9.1 

Z.B 

i2.7 

9.8 

13.8 

8.8 

18.3 

9.3 

• 

9.0 

is. 8 

9.8 

9.1 

is. 3 

9.2 

%.B 

is. 5 

8.5 

100 

10.7 


J 


BO 
6.4 


7.0 
7.2 


BO 
7.4 


BO 
6.5 
58 
6.9 


I 

1^ 


6.4 

BO 
7.0 


7.0 
9.7 


7.0 

10.8 

8.0 


9.4 


i.B 
4.4 


40 
3.7 


40 
6.0 
4.3 


5.2 

4.0 
3.5 


5.5 
4.2 


5.9 
4.0 


B,0 
5.9 


BO 

4.4 


40 
4  2 


BO 
4  1 


BO 
4  5 

3  6 

4  5 


4.2 

BO 
3.9 


1%0 
9.1 


IZ.O 
8  9 
8.8 


8.9 


S89.€e 


50  00 


3  SS 
•6  00 
70  00 


61  00 


80  00 


3.7S 


B,B 
3.1 

"i.7i 

9.0 
2.0 

to 

1.5 
1.2 

■jiso 

1.4 

5.5 
1.6 

'"%.'&" 

5.4 
2.5 

"«!« 

1.4 
1.8 

•iioo 

7.0 

3.1 


I" 


00 


*  Abbreviations  for  Guaranteed  and  Found. 
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ii 
1^ 


B5849 


B5141 


B5112 


B5644 
B5668 


B1342 


B4650 
B5062 


B4789 
BS012 


B4684 


B4657 


B5838 


B5066 
B6635 
B5e38 
B6757 


B4794 
B50(» 
Bfi224 


B5875 


B5810 


B5064 


Maoofaeturer  and  Trade  Name. 


David  Stott  Mining  Co^  Detroit  MMi. 
Yellow  Cora  Feed  Meal 


Watoon  HlggliM  Mllllnf  Co^ 
Mien* 


Grand  rapids, 
Cora  Feed  Meal 


ANIMAL  BY-PRODUCTS. 
Chicago  Feed  A  Fartiiiier  Co^  Chieago,  III. 
Mapc  Brand  Meat  Scrape 


Magic  Brand  Digester  Tankage. 
Magic  Brand  IXgestor  Tankage. 


Darling  A  Compiny,  CMeago,  III. 


Darling's  00%  Digester  Tankage. 


Darling's  Feeding  Tankage  (40%). 
Darting's  Feeding  Tankage  (40%). 


fi  4695     Darling's  Meat  Scraps  for  Poultry. 


Darling's  Meat  Scn^M  for  Poultiy. 
Darling's  Meat  Seraps  for  Poultry . 


Hartman  Tankage  Works,  Grand  Rapids,  Mloh. 

Tankage 

H.  P.  Kliao,  Holland,  Mieh. 

Tankage 

IMIIIonbaoh  Bros^  Dotfoit,  Mich. 

MiUenbach's  Mixed  Beef  Scraps 

J.  L.  A  H.  Stadler,  Cleveland,  Ohh». 


Stadler's  Digester  Tankage. 
Stadler's  Digester  Tankage. 
Stadler's  Digester  Tankage. 
Stadler's  Digester  Tankage. 


Swift  A  Company,  Chicago,  III. 


Swift's  Digester  Tankage. 
Swift's  Digester  Tankage. 
Swift's  Digester  Tankage. 


Swift's  Poultry  Bone 

Syracuso  Rendering  Co^  Syracuse,  N.  Y. 

Cooked  Meat  k  Bone  Scraps 

8. 1.  Treat  A  Son,  CoMwater,  Mteh. 
Old  Hoes  Tankage 


Sampled  at 


Defaroit. 


Grand  R^)ids. 


F.* 


Muskegon \F.* 

/(?.• 

Hudson \y* 

Hudson 

Average 

Sparta (f> 

Sparta \F.* 

Teoumsdi 

Average 

(0* 
Grand  Rapids...  \F.* 

Eaton  Rapids 

Union  CJity 

Average 

(SrandRaittds...\F.* 

Holland \¥* 

[0* 
Detroit \F.* 

/(?.• 
Montgomery. . . .  \  P.* 

Teoumsdi 

Adrian 

Decatur 

Average 

Eaton  Rapids...  \F.* 

Montgomery 

Adrian 

Average 

[Q* 
Adrian \F.» 

/(?.• 
Detroit \F.* 

[ay 

Reading \F.* 


11.7 


12.5 


7.8 


6.8 
6.8 


6.8 

io'.o 


6.5 
11.8 


9.2 


8.0 
7.1 
8.9 


8.0 

ii!9 


5.9 


7.1 


11.9 
10.3 
11.7 
11.4 


11.3 


7.6 
7.4 
8.4 


7.8 


8.0 


6.5 


4.5 


8.B 
10.4 


9.6 
9.6 


60.0 
52.8 

eo.o 

56.0 
57.1 


66.1 

eo.o 

61.7 

J^.O 
51.0 
55.8 


53.4 

60.0 
46.8 
53.1 
53.2 


51.1 
60.4 


^s.o 

39.8 


^s.o 

49.3 


eo.o 

60.2 
60.3 
59.8 
61.8 


60.5 

eo.o 

59.7 
61.7 
63.8 


61.7 
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25.1 
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45.2 


6S.0 
43.3 
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14.2 
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12.5 


17.4 
22.3 


I 
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4.0 
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8.0 
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5.0 
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S.O 
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6.0 
2.8 
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2.5 
2.4 
1.7 
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0.8 
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5.0 
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S.O 
1.3 
2.8 
1.5 
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1.5 
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1.3 

5.0 
1.3 


2.1 


0.7 
1.2 


I 


164.00 


50.00 


5.75 


6.50 


4.85 
4.50 


5.75 
6.50 
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5.60 
6.00 
5.75 


6.50 
6.65 
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4.25 
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ANALYSES  OF  FEEDING  STUFFS  FOR  1910.1920.-CoiminnD. 


B5086 
B5208 
B52M 
B5544 
B5546 


B5442 


B5260 


B5074 


B5639 


B4696 


Manufftctum  uid  Trade  Name. 


ALFALFA  MEAL  AND  ALFALFA 
WITH  MOLASSES. 

,  Afctdy  Famw  Milling  Co.,  Chlctgo,  III. 


Alfalfa  and 
Alfalfa  and 
Alfalfa  and 
Alfalfa  and 
Alfalfa  and 


Molasses  Feed. 
Molasses  Feed. 
Molasses  Feed. 
Molasses  Feed. 
Molasses  Feed. 


Dtnver  Alfalfa  IMillIng  &  Produce  Co., 
Hartman,  Colorado. 

AlfalfaMeal 

Grain  Bolt  Mills  Co.,  So.  St.  Josoph,  Mo. 

Oreenleaf  Alfalfa  &  Molasses  Feed 

Hales  &  Edwanis  Co.,  Chicago,  III. 

Red  Comb  Alfalfa  Meal 

McMillan  Co.,  Fort  Wayne,  Indiana. 

Wayne  Alfalfa  and  Molasses  Feed 

RoseiriMum  Bros.,  Chicago,  III. 

Alfalfa  Meal,  VitaUty 


Sampled  at    . 


Saline \F.» 

Ann  Arbor 

Owoeso 

Ann  Arbor 

Owosso 

Average 

Holland \  F.* 

Bancroft \F.* 

Hudson \F.* 

Adrian ,..  \  F.' 

Grand  Rapids. ..\¥* 


.S 

o 


18.3 
15.2 
12.8 
12.9 
21.1 


16.1 


8.0 


18.9 


8.6 


17.0 


10.2 


U.O 
8.7 
7.9 
9.0 
8.6 
8.6 


8.5 


It  0 
16  1 


10.0 
9.1 


IS. 6 
13.1 


S.4 
10.6 


Ig.O 
13  3 


■9 


1.0 
0.9 
1.3 
1.1 
1.4 
1.3 


1.2 


IS 
J. 8 


0  7 
0.7 


1.0 
1.8 


OS 
1.2 


1.0 
0.9 


a 
S 


I' 


too 

16.8 
21.9 
205 
23.1 
21.6 


20.8 


a6.5 


92  SO 
53.00 
52.M 

2  6i 
52  Ot 


269 

""t» 

te.o 

17.1 

■  *j*s© 

$80 
31.0 

"2  75 

18.0 
19.9 

'2 'si 

SS.O 

• 

MOO 
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li 


B5379 
B5387 


( 


B5861 

B5329 
B54M 


B5851 

B5109 

B5261 
B5571 


B5281 


B5360 


B   949 
B5259 


B5022 


B5398 


Manufftcturer  tod  Trade  Name. 


*  WHEAT  BRAN. 

BaMwin  Hour  Millt,  Mlnnetpoll*,  Minn. 

Wheat  Bran  with  ground  soreounga  not  exceeding 
mill  run 

Wheat  Bran  with  ground  screenings  not  exceeding 
mill  nm 


BamtC  Craft  A  KMiffmui  MUlIni  Co., 
Mt  CvmoU  III. 

Mt.  Carmd  bran  with  screenings  not  exceeding  mill 
run 

Big  DiamomI  Milla  Co.,  Minneapolia,  Minn. 

Big  Diamond  Wheat  Bran  with  ground  screenings 
not  exoeedingmill  run 

Big  Diamond  Wheat  Bran  with  ground  screenings 
not  excelling  mill  run 


Blako  MiHbig  Co^  Edwanliviilo.  III. 

Extra  Coarae  Wheat  Bran  with  ground  screemngs 
not  exceeding  mill  run 

Buhlor  Mill  A  Elovator  Co.,  Buhlor,  Kansas. 

Wheat  Bran  and  screenings 

J.  P.  Bunoughs  A  Sons.  Flint  Mich. 

Winter  Wheat  Bran  with  ground  screenings  not 
exceeding  mill  run 

Winter  Wheat  Bran  with  ground  screenings  not 
exceeding  mill  run 


Cannon  Valloy  Milling  Co.,  Minneapolis,  Minn. 

C.  V.  Wheat  Bran  widi  ground  screenings  not  ex- 
ceeding mill  run 

Claro  Milling  Con  Wasoea,  Minn. 

Claro  Wheat  Bran  widi  ground  screenings  not  ex- 
ceeding mill  run 

Con«>lidat«l  Flour  Mills  Co., 
Hutchinson,  Kansas. 


Wheat  Bran  with  screenings. 
Wheat  Bran  with  screenings. 


Wm.  A.  Coombs  Milling  Co..  Coldwattr,  Mich. 

Whfat  Bran  with  ground  screenings  not  exceeding 
mill  run 

Crookston  Milling  Co.,  Crooksten,  Minn. 

Bran  with  mill  run  screenings 


Sampled  at 


^Abbreviations  for  Guaranteed  and  Found. 


Crystal  Falls....  \F.* 

Iron  River 

Average 

Jackson \  F.» 

Alpena \F.» 

Ithaca 

Average 

Trenton \F.» 

Muskegon \F.* 

Flushing \  F.* 

FHnt 

Average 

Chesaning \F.* 

I  a* 

Stei^enson \F.* 

NorthviUe \  F.* 

Owoeeo 

Average 

Coldwater )  F.' 

f  C.- 
Hancock  \F.' 


.s 


105 
10.9 


10.7 


10.5 


9.1 
10.4 


9.8 


13.9 
143 


14.1 


li.5 
16.1 


180 
13.8 

150 


10.0 


14  4 


16.5 
17.6 


,  t4.s 

11.0     15.2 


Its 

14.1 


10.1 
105 


10.1 


14.6 


10.3     14.4 


15.0 
15.2 


10.9 


10.9 
11  3 


11.2 


10  6 


14.0 
15.0 


14.5 
16.5 
14.6 


15  6 


14.0 
13.9 


14.0 
11.0  i  16.4 


I 


J 


ci         ta 


4  0    it.o 

5.1      13.3 


4.6 


4.9 


4.0 
4.2 


40 
4.6 

5.5 


11.1 


12.2 


9.6 
9  1 


It  0 
12.0 

11  7 


5.1 


11  9 


40     11.0 
4.0  I    9.5 


S.6 
3.9 


I 


11.0 
9.7 


SO  '  10  6  ' 
8.8  I    9.9 

3.3       9.3 


3.1 


4.0 
4.4 


9^ 


14  s 
10.6 


li 


47  Of 


270 


49.00 
240 


2.79 


45  00 


250 


46  00 


48  50 


COM3ifBRiCIAL  FEBDINO  STUFFS 


65 


ANALYSES  OF  FEEDING  STUFFS  FOR  1919-1920.-OoNT»ro»D. 


II 

3" 


B5256 
1)5341 
B5368 


B5358 


B4651 


6  5070 


Manu5acturtf  and  Trade  Name. 


Eagle  Roller  Mills  Co.,  New  Ulm,  Minn. 

Wheat  Bnm  with  ground  8creeiiiiig8  Dot  exoeedug 
mill  run 

Wheat  Bran  with  ground  screenings  not  exceeding 
mill  run 

Wheat  Bran  with  ground  screenings  not  exceecUqg 
mill  run 


Eboling  Milling  Co^  Green  Bay,  Wis. 

Ebeling's  Green  Bay  Coarse  Bran  with  ground 
screenings  not  exceeding  mUl  run 

Everett  Augenbaugh  A  Co.,  Waseca,  Minn. . 

Eaoo  Wheat  Bran  with  ground  screenings  not  ex- 
ceeding mill  run 

Farmers  Elevator  A  Produeo  Co., 
Bad  Axe,  Michigan. 

.  Wheat  Bran  and  screenings 


Sampled  at 


Owosso \F.* 

Manistique 

Iron  Mountain 

Average 


Escanaba. 


B4663 


B5198 


B5422 


B5467 


B5307 


B1350 
B5794 


B5405 


Coopersville . 


Bad  Axe. 


G. 
F. 


F. 


B1341 
B5109 
B5278 
B5454 


Hales  A  Hunter  Co^ 

(formerly  Hales  A  Edwards  Co..) 

Chteago.  III. 

Wheat  Bran  with  screenings  not  exceeding  mill  run. .  ^ 

Hankoy  Milling  Co.,  Petoskey.  Mich.  i 

I 
Bran  with  mill  run  s(7eeningB 

Hannah  A  Lay,  Tnivorse  City,  Mich. 

Wheat  Bran  with  ground  screenings  not  exceeding 
mill  run 

Harris  Milling  Co.,  Mt.  Pleasant,  Mich. 

Bran  with  ground  screenings  not  exceeding  mill  run . 

W.  J.  Jennison  Co.,  Minneapolis,  Mbm. 

Wheat  Bran  with  ground  screenings  not  exceeding 
mill  run 

Kaw  Milling  Co.,  Topefca,  Kansas. 


Eaw  Kaw  Wheat  Bran  and  soourings. 
Kaw  Kaw  Wheat  Bran  and  scourings. 


\G. 
Grand  Rapids...  \F. 


Petosltey. 


a. 

F. 


Traverse  City 


...{?: 


Mt.  Pleasant 


Jackson. 


....\F. 


G. 
F. 


[G. 

Kentaty \F. 

Grand  Raixds 


J.  B.  A.  Koms  A  Son,  Milwaukee,  Wis. 

Kern's  Wheat  Bran  k  ground  screenings  not  ex- 
ceeding mill  run 

Laraboo  Four  Mills  Corporation, 
Kansas  City,  Mo. 

Wheat  Bran  with  mill  run  screenings  not  to  exceed 

8% 

Wheat  Bran  with  mill  run  screenings  not  to  exceed 

8% 

Wheat  Bran  with  mill  run  screemngs  not  to  exceed    i 

8% 1 

Wheat  Bran  with  mill  run  screenings  not  to  exceed ' 

8% I 


Avorage. 


Novi. 


F.* 


SparU \F.* 

St.  Joseph 

Howell 

Holland 

Average 


10.3 

9.6 

10.5 


10.1 


11. J 


11.6 


103 


11.4 


11.0 


9.8 


9.5 


9.8 


10.3 
9.9 


10.1 


10.3 


10.3 

10.7 

10.8 

0  6 


10.4 


no 

13.6 
15.0 
15.1 


14.6 


16.0 
15.8 


HO 
15.0 


H.6 
15.7 


HO 
14.8 


15.5 
15.3 


16.0 
14.9 


ISO 
15.4 


It.O 
15.0 


16.0 
18.0 
18.3 


18.2 


IS.O 
14.5 


16.0 
16.7 

16.0 

15.2 

17  1 


16  3 


S4 
5.4 

4.5 

4.7 


4.0 


4-0 
4.7 


5.0 

4.7 


5.5 
3.9 


5.0 
4.1 


5.7 
4.0 


6.0 
4.2 


5.0 
3.9 


4.0 
4.7 


5.5 
4.2 
3.6 


3.9 


4.0 
4.8 


5.5 
4.5 

4.4 

4.2 
4.0 


4.3 


i 


li.O 
10.7 

10.4 

15.5 


10.4 


10.6 
9.1 

9.4 

9  9 

10  5 


9.7 


S 


S48.00 

56.00 

2.35 


12.2 

11.0 
10.5 

"  2.m 

It.O 
10.8 

'49*66 

10.0 
100 

11.0 
10.4 

43!66 

9.6 
10.5 

''44!66 

11.6 
11.4 

*  48!66 

IS.O 
9.9 

■"   '2!46 

if.O 
10.6 

"iiio 

10.0 
8.3 
9.1 

■■"2!65 
2.65 

8.7 

/5.0 

47.00 


50.00 

47.00 

2.50 

2.60 
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11 

3 


B5001 

B4787 
B5222 


B5782 


B5357 


B5423 


B  1363 


B5229 


B5119 


B5671 
B5746 


B5267 


B1323 


B5445 


B5846 


B5058 
B5865 


Manufacturtt*  and  Trade  Name. 


Marehali  Milling  Co..  Marshall,  Minn. 

Wheat  Bran  with  ground  screenings  not  exceeding 
mill  run 

National  Feed  Co.,  St.  Louis,  Mo. 

Wheat  Bran  with  ground  screenings  not  exceeding 
mill  run 

Whc^t  Bren  with  ground  screenings  not  exceeding 
mill  run 


New  Era  Milling  Con  Arkansas  City.  Kan. 

Polar  Bear  Bran  and  screenings 

Northern  Milling  Co.,  Wausau,  Wisconsin. 


Wheat  Bran  with  ground  screenings  not  exceeding 
mill  run 

Pillsbury  Milling  Co.,  Minneapolis,  Minn. 

Whnt  Bran  with  ground  screenings  not  exceeding 
mill  run 

M.  Q.  Rankin  A  Co..  Milwaukee,  Wis. 

Wheat  Bran  with  ground  screenings  not  exceeding 
mill  run 


Sampled  at 


Red  Star  Milling  Co.,  Wichita,  Kansas. 

W^heat  Bran  and  screenings  not  exceeding  5% 

SheffleM  King  Milling  Co.,  Minneapolis,  Minn. 

Fancy  Brodflake  Wheat  Bran  and  ground  screenings 

Sleepy  Eye  Mills,  Sleepy  Eye,  Minn. 

Wheat  Bran  and  screenings  not  exceeding  mill  run . . 
Wheat  Bran  and  screenings  not  exceeding  mill  nm . . 

Sparks  Milling  Co^  Alton,  ill. 

Try-Me  Bran  wiUi  ground  wheat   screenings  not| 

exceeding  mill  run 

I 
Stanard  Tllton  Milling  Coh  St.  Louis,  Mo. 

Liberty  Bond  Wheat  Bran  with  ground  screenings 
not  exceeding  mill  run 

Star  A  Crescent  Milling  Co.,  Chicago,  III. 

Star  Wheat  Bran  with  ground  screenings  not  ex- 
ceeding mill  run 

DavM  Stott  Milling  Co.,  Detroit.  Mich. 

Spring  Wheat  Bran  and  wheat  screenings  not  f.x- 
ceeding  miD  run 


F.  W.  Stcek  A  Sons,  HIRulale,  Mich. 


Bran  with  mill  run  screeniogs. 
Bran  with  mill  run  screenings. 


I  a* 

Springport \F.* 

iG* 
Adrian \  F.* 

Adrian 

Average 

iG* 
Sturgis \¥.* 

iG.* 
Eecanaba \  F.' 


Traverse  City...  \  F.* 


iG.* 
Zeeland \F.* 

iG.* 
Morenci \F.* 

iG.* 
Muskegon \F.* 

fG.* 

Bad  Axe \F.* 

Greenville 

« 
Average 

iG.* 
Holly \¥.* 

iG.* 
HasUngs \  F.* 

iG.* 
Holland \F.* 

fa* 

Detroit \F.* 

fG.* 

Brooklyn \¥.* 

Hillsdale 

Average 


12 

2 


11.2 


9.7 
10.0 


9.9 
i6.9 


10.8 


10  0 


10  6 


10.0 


12  0 


10.3 
8.5 


9.4 


10.6 


10.9 


103 


9.7 


10  2 
10  2 


10.2 


« 

e 


US 

12.9 


t4  s 

16.3 


40 
4  7 


iO 
3.9 


15  4  J    4  0 


15  9  I    4  0 


US 
16.8 


14  0 
14  2 


IS  0 
15.0 


14  S 
17  0 


IS  0 
15.7 


IS.S 
15.4 


13.5 
16.5 
16.9 


16.7. 


ISO 
16.0 


14.5 
18.3 


16  0 
16.1 


14.S 
15.6 


ISO 
14.8 
15  4 


15.1 


S  6 
4  0 


40 
5  0 


40 
4  S 


40 
4  2 


5.7 
4  4 


40 
4  4 


St 
4  5 
4  2 


4  4 


5  5 
4.1 


40 
4.6 


40 
4  0 


40 
4.0 


5.0 
3  8 
4.0 


3.9 


J 

tc 

^ 

a 

%m 

o 

It  S 

11  5 

1 

2 


10.0 
10.1 

104 


10  3 

to  0 
9  5 


IS  0 
11  8 


13  0 
11.7 


9  5  ( 
9  9 


10.0 
11.4 


it  7 

9  5 


/54 
11.7 
10  5 


11  1  ! 


10.0 
10  2 


9  5 
8.7 


10  0 
103 


It  5 
10.2 


to  0 

8  8 
10  1 


9  5 


t2.7i 


2  S» 
2» 


2  86 


3  eo 


47  00 


56  00 


2.56 


42  00 


2  50 


2  70 


2  &5 


49  00 


2  50 
2  SO 
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li 


B5339 
B5363 
B5461 


B5260 
B5031 

B  1348 
B  1321 


B4786 
B5091 
B6231 
B5300 


B5150 
B5515 


B5394 
B5884 


B5748 


B5504 

B5531 

B5378 
B£384 


Stokes  Milling  Co^  Watcrtown,  So.  Daicota. 

Wheat  Bran  with  ground  ecreemngs  not  exceeding 
mill  run 

Wheat  Bran  with  ground  screenings  not  exceeding 
mill  run 

Wheat  Bran  with  ground  screenings  not  exceeding 
mill  run 

Updike  Milling  Co.,  Omaha.  Neb. 

Wheat  Bran  with  mill  run  screenings 

VaUcy  City  MOIing  Co..  Grand  Rapids.  Mich. 

Rowena  Wheat  Bran  with  ground  screenings  not 
exceeding  mill  run 

Voifht  Milling  Co..  Grand  Rapkla.  Mieh. 

Crescent  Bran  and  mill  run  screenings 

Vm^t's  Winter  Wheat  Bran  ground  screenings 
not  exceeding  mill  nm 

Wagner^White  Co..  Inc.,  Jackcon,  Mich. 

Wheat  Bran  and  screenings 

Wheat  Bran  and  screenings 

Wheat  Bran  and  screenings 

Wheat  Bran  and  screenings 

Washburn  Crodiy  Co..  MInneapolla.  Minn. 

Wheat  Bran  with  ground  screenings  not  exceeding 
mill  run 

Wheat  Bran  with  ground  scremngs  not  exceeding 
mill  run 

Weber  Fknir  Mill  Corporathm.  Sailna.  Kansas. 

Wheat  Bran  and  wheat  screenings  not  exceeding  8% 
Wheat  Bran  and  wheat  screenings  not  exceeding  8% 

Weetem  FkMir  Milla,  Davenport.  Iowa. 

Blackhawk  Bran  with  mill  run  screenings 

W^HEAT  MIDDLINGS. 

Bay  State  Milling  Co..  Winona.  Minn. 

Bay  State  Wheat  Middlings  with  ground  screenings 
not  exceeding  mill  run 

BomhanI  Stem  A  Sone.  Inc..  MDwaukee.  Wia. 

Standard  Wheat  Middlings  with  ground  screenings 
not  exceeding  mill  run 

BaMwin  Ftour  Mills.  Minneapolis,  Minn. 

Wheat  Shorts  with  not  exceeding  mill  nm  screen- 
ings  

Wheat  Shorts  with  not  exceeding  mill  run  screen- 
ings  


Sampled  at 


f  O.- 
Cheboygan  \F.» 

Menominee 

Big  Rajuds 

Average 

id.* 
HighUijd \F.* 

Leslie \  F.* 

Casoovia \  F.* 

iO* 
Grand  Rapids  . .  \  F.* 

[G* 

Marshall \  F.* 

Jackson.  .^. 

Morenci 

Sandusky 

Avo'age 

Holland \  F.* 

Minneapolis 

Average 

jG* 

CsssCitv \F.* 

Birmingham 

Average 

Eelding  \  F.* 

■* 

(G.* 
Ishpeming \  F.* 

/(?.• 
Parma 1  F.' 

^  f  G.* 

Eecanaba \  F.* 

Iron  River 

Avecsge 


o 
2 


10.0 
11.9 
10.0 


10.6 
16^5 


II  0 


10.8 


10  6 


10.2 
11.0 
10.8 
10.0 


10  5 

10  9 
10.8 


10.9 


10  6 
9  6 


10  1 

8^7 


11  0 


10  2 


11  0 
11  4 


11  2 


• 

.9 

1 
1 

i 

1 
1 

14.6 
14.6 

S.8 
4.6 

ISO 
10.8 

15.1 

54 

11  2 

16  0 

4.7 

11  1 

15.2 

4.9 

11.0 

ISO 
16.5 

5.0 
3.9 

ISO 
8.9 

tS  0 
15  7 

5.5 
4  1 

10.0 
9  5 

t4.6 
16.9 

S.6 
4  5 

It  0 
8.7 

14.6 
17.4 

40 
4.3 

tS  0 
8  2 

14.0 
14.8 
17  8 
16  0 
16  5 

40 
3.6 
4.7 
4.9 
4  4 

11.0 
9  6 

10  8 

11  1 
11.6 

163 

4.4 

108 

ISO 
15.6 

4.0 

4.7 

15  0 
107 

15.6 

4.6 

103 

15  6 

4.7 

10.5 

14.6 
15  4 
17.6 

5.5 
3.8 
4.2 

11.0 
9.1 
9.1 

16.5 

4.0 

9.1 

IS.S 
16.6 

5.0 
4.7 

It.O 
10.2 

16.0 
16.4 

40 
4.6 

7.6 
7.2 

140 
14.5 

5.5 
4  6 

11.6 
9.6 

16  0 
15.2 

6.0 
53 

11.0 
9  4 

15.1 

4  9 

8.4 

15.2 

5.1 

8.9 

a 
.5 


12.30 
2.65 


2  80 


55  00 


2  60 


49  00 


50  00 
2.30 
2  50 
2  80 


45  00 
2  30 


2  60 
2  00 


50  00 


60  00 


3  50 
49  00 
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5. 


B5327 
B546S 


B5400 

B5833 

B5gl6 
B5473 


B5023 
B6067 
B54M 


B639Q 
B6897 


B5340 
B63e9 


65870 

B4ft53 
BM74 


BftlSO 


BMM 


IfamfiMtarar  md  Trade  Ni 


Big  Dumond  Standard  MiddfingB  with  groaixl 
■crecninfa  not  exceeding  mill  run 

Big  Diamond  Standard  MiddlingB  with  groond 
Bcrecninga  not  eiweding  mill  ran 


vMlufy  Mlllliif  C9a»  MiiMMpMlat  Mlmit 

Bertihire  Flour  Middling!  with  ground  aereemngB 
not  eicecding  mill  run 

C*  8*  ClirittMMtii  Co«»  Midallit  Mimi* 

Wheat  Standard  Middlings  with  ground  aereeningiB 
not  exceeding  mill  run 

ComiMrtltl  MUlbig  C*.,  Dtlratt,  Mieli. 

Standard  Wheat  Middling!  with  ground  screenings 
not  exceeding  mill  ran 

Standard  Wheat  Middlings  with  ground  screenings 
not  exceeding  mUl  run 


Wm.  A.  Coombs  MHIbif  Co..  Katamuoo.  Mich. 

Rob  Roy  Wheat  Middlings  with  ground  sereaiingB 
not  exceeding  mill  run .^ 

Rob  Roy  Wheat  Middlings  with  ground  screenings 
not  exceeding  mill  run 

Rob  Roy  Wheat  Middlings  with  ground  screenings 
not  exceeding  mill  run 

Crookston  Milling  Co^  Crookstsn,  Minn. 
Fine  Middlings  vrith  ground  screenings  not  ex- 


ceeding milTrun 


dUMS 

milfn 


Flour  Middlings  with  ground  screenings  not  ex- 
ceeding mill  run ^ . . . 

Eagle  Roller  MHIs  Co..  New  Ulm.  Minn. 

Wheat  Middlings  with  ground  screenings  not  ex- 
ceeding mill  run 

Wheat  Middlings  with  ground  screenings  not  ex- 
ceeding mill  run 


Empire  Millini  Co..  Mhmcapolle,  MImi. 

Wheat  Standard  Middlings  with  ground  screenings 
not  exceeding  mill  run 

Everett  Augenbough  Co.,  Waeect,  Mlnn^ 

Eaoo  Wheat  Middlings  with  ground  screemngs  not 
exceeding  mill  run 

Eaco  Wlieat  Middlings  with  ground  screenings  not 
exceeding  mill  run 


Qoeeli  MWing  A  Eleveter  Co^  Uneeln.  Neb. 

Wheat  Shorts  with  ground  screenings 

Hanmli  A  Lay.  Traveree  City,  Mich. 


Wheat  Middlings  with  ground  screenings  not  ex- 
ceeding mill  run 


Sanpledat 


Alpena \F.* 

Ithaca 

ATcrage 

Hancock \  F.* 

Detroit \F.* 

Detroit \F.» 

yftUiwi^ff^^ 

Average 

CoWwater \F.* 

Montgomery 

Kalamaioo 

Average 

Hancock \F.* 

/(?.• 
Hancock \F.* 

Manistique \F.* 

Iron  Mountain 

Average 

Iron  Mountun. .  \  F.* 

CooperaviUe \  F.* 

Port  Huron 

Average 

Parma \F.* 


Traverse  City. 


F.* 


10.3 
12  « 


11.5 


10.2 


10.7 


12.0 
12.4 


12.2 


10.0 
10.6 
11.8 


11  0 


11.3 


11.1 


10.8. 
10.7 


10.8 


11.2 


11.8 
10.7 


11.3 
9.7 


108 


16.0 
16.4 

15.8 


16.1 


IS.O 
16.8 


U7 
15.8 


tS.6 
163 

16.8 


16  6 

ts.o 

14.9 
16.8 
16.6 


15.9 


iS.O 
16.4 

t4.0 
15.6 


HO 
15.6 

15.7 


15.7 


ts.o 

16.5 


ISO 
17.4 

18  7 


18.1 

te.o 

17.6 


l€  7 
15.7 


S.O 
4.8 

4.6 


4.7 


40 
4.8 


40 
4.1 


is 

4.4 

4.8 


4.6 

SO 
4.3 

5.0 

5.0 


4.8 


5.5 
5.3 

5.5 
3.4 


4.0 
44 

4.6 


4  5 


6.0 
5.1 


5.0 
50 

5.1 


5.1 

S.S 
5.5 


6.4 
47 


to  0 

8-7 
8.1 


8.4 


5.0 
80 


5.f 
8.1 


too 

72 

8.2 


7.7  ' 

i 
5.0  ■ 
78 

6.5 

66 


7.0 


7.0 
8.7 

15 
3  2 


ll.O 
90 

93 


1 


0.2 


too  \. 
8  0  : 


too 

7.4 
7.7 


7.6 

55 
64 


7-5 
7.4  ! 


S 


SI  41 
268 


57  68 


54  06 


80  08 


53  00 
29S 


S3.08 


66  80 


308 

2  75 


6108 
308 


65  00 


SI  00 
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!-• 


B   M7 


B6893 


B5832 

B  OM 
B  M5 
B1368 
B1374 
B5653 


B5330 
B1349 

Bsoes 

B  960 

B5733 
B5737 


B5347 
B5383 


B5375 


Mutafaeturer  and  Trade  Name. 


HMinala  MHUng  Co^  Auttbif  Mlmit 

Red  Seal  Standard  Middlings  with  ground  aereen- 
inga  not  exceeding  mill  run 


Hubterd  MHUnf  Co^  Rtairiato,  Minn. 

Standard  Wheat   Fine   Middlings   with   ground 
aoreeninp  not  ezeeeding  mill  run 


Hunttr-RoMiNon  MUlIng  A  Grain  C«^ 
8t  Loula,  Mo. 

Wheat  Middfings  with  ground  aoreeoinga  not  ex- 
oeetfing  mill  run 


lamert-Hlncka  Minbif  Con  Top^ki.  Kanata. 

A.  B.  C.  Middlings  with  mill  run  acretfiinga  not 

exeeecfiitt  8% ^ 

A.  B.  C.  Middlings  with  null  run  aereraings  not 

exeeediiw  8% 

A.  B.  C.  Miodlings  with  mill  run  screenings  not 

exoeecfing  8% 

A.  B.  C.  Middlings  with  mill  run  screenings  not 

exoeecfins  8% 

A.  B.  C.  Middmngs  with  mill  run  screenings  not 


Sampled  at 


exceeding  8%. 


KansM  Flour  MHIa  C*.,  KansM  CHy.  M«. 

Wheat  Middfings  and  Wheat  aereenings 

Ktw  Milling  Co.,  Topaka.  Kansta. 

«Kaw  Eaw  Standard  Shorts  and  ground  screenings. 

Mayflawef  MHIa,  Fart  Waynt,  iiMUaiML 

Mayflower  Middfings  with  ground  screenings  not 
exceeding  mill  run 


Midland  Flour  MUlini  Co..  KansM  City,  Ma. 

Fkwr  Middlings  and  screoiings  not  exceeding  mill 
run 


National  Faad  Co.,  8t  Loula,  Ma. 

Wheat  Midfifing^  with  ground  screenings  not  ex- 
ceeding mill  run 

Wheat  Middlings  with  ground  screenings  not  ex- 
ceeding mill  run 


New  Rtehmand  Hollar  MHIa, 
Now  RIchinand,  Wla. 

Fine  White  Country  Middlings  with  ground  aereen- 
ings not  exceeding  mill  run 

Fine  White  Country  Middlings  with  ground  screen- 
ings not  exceeding  jnill  run 


Nordi  Waatam  Conaolldatad  Milling  Co., 
Minnaapolia,  Mbm. 

Wheat  Standard  Middlings  with  ground  screenings 
not  exceeding  miU  run 


(0* 
Bad  Axe \F.' 

[a* 

Ontonagon \F.* 

Detroit \V* 

[a* 

Ann  Arbor \F.* 

Clayton 

Holland....'. 

HoUand 

BUssfield 

Arcrage 

Moreno \F.» 

Kent  City \F.« 

Camden \F.» 


Howell  City 


I  a.* 
...\Fr 


iG* 
Battle  Creek....  \F.* 

Battle  Creek 

Avoage 

jG.* 
Oladstone \  F.* 

Iron  RJYer 

Average 


Iron  Mountain 


/(?.• 

..[?* 


2 


11.2 


12.4 


9.9 


10.6 
10.4 
10.9 
10.4 
11.2 


10.7 


11.7 


12.0 


10.7 


10.0 


11.1 


i«.0 
16.6 


ISO 
16.3 


tS.6 
19.8 


t6.0 
17.7 

18.2 

17.6 

17.6 

16.5 


10.4 


17.6 

te.o 

16.3 


le.o 

18  2 


U.o 

16.4 


le.o 

17.3 


IS.O 
17.8 


10.6 

17.8 

10.8 

17.8 

i6!i 

ISO 
15.6 

11  3 

15.3 

10.7 

15.5 

16.0 

16.3 


^ 
A 


6.0 
4.3 


5.6 


4.9 


5.5 
4.6 

4.5 

4.8 

4.1 

4.7 


4.5 

S.6 
4.2 


S.6 
4.1 


4.0 
5.2 


5.5 
4.3 


4.0 
5.3 

4.6 


5.0 


S.6 
4.7 

4.2 


4.5 


^.6 
5.1 


10.0 
7.8 


16.0 
10.2 


BO 
5.2 


5.5 
6.8 

7.1 

6.9 

6.5 

7.1 


6.9 

6.6 
6.3 


9.6 
4.3 


9.6 
8.2 


6.6 
6.2 


10.0 
7.4 

7.4 


7.4 


9.0 
8.3 

7.1 


7.7 


U.O 
8.5 


I 


13.75 


3.00 


64.00 

'*3!25 
50.00 


3:iO' 


3.35 


3.15 


3.00 


3.00 
3.00 


3  00 
49.00 


2.75 
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B5228 
B5592 


B52&4 
B5395 


B4797 
B5396 


B1330 

B5118 
B5675 


B5068 
B50&i 
B5489 


B5264 

6  5439 

B   957 

B5844 
B5859 


MftDufacturer  and  Trtde  Name. 


NorthwMtem  Eltvalor  A  Mill  Co^ 
Toledo,  Ohio. 

Wheat  Middlings  with  ground  screenings  not  ex- 
ceeding mill  run 

Wheat  Middlings  wiUi  ground  screenings  not  ex- 
ceeding mill  run 


Pilldtufy  Flour  MiUt  Co..  Miimai^olit.  Miim. 


Wheat  A  Middlings  with  ground  screenings. 
Wheat  A  Middlings  with  ground  screenings. 


Sampled  at 


Wheat  Standard  *'  B  "  Middlings  with  screenings  not 

exceeding  mill  run 

Wheat  Standard ''  B  "  Middlings  with  screenings  not 
exceeding  mill  run 

ShiM  Bros.  A  Wilson  Co.,  Minneapolis,  Minn. 

Snowball  Wheat  Flour  Middlings  with  ground 
scremngs  not  exceeding  mill  run 

Slieflleid  King  MHIini  Co..  Minneapolis.  Minn. 

Fury  Bow  Standard  Middlings  with  pulverised 
wheat  screenings 

Fairv  Bow  Standard  Middlings  with  pulverised 
wheat  screenings 

Southwestern  Milling  Co.,  Kansas  City,  Mo. 

Red  Turlcey  Wheat  Brown  Shorts  and   wheat' 

soourings | 

Red  Turlcey  Wheat  Brown  Shorts  and  wheat 

wrings I 

Tu»ey  Wheat  Brown  Shorts  and  wheat. 


BOOU 

Red 
soouruigs 


The  St.  Paul  Milling  Co^  St  Paul,  Minn.        { 

Komo  Standard  Middlings  with  ground  screenings  | 
not  exceeding  null  run ,.  — 

Star  A  Creeeent  Milling  Co^  Chicago,  III. 

Star  Standard  Middlings  with  ground  screenings  noti 
exceeding  mill  run ». ' 

SlananI  Tilton  Milling  Co.,  St.  Uuis.  Mo.        ^ 

Liberty  Bond  Wheat  Middlings  with  8crecnin<?8  not 
exceeding  mill  run 

David  Stott  Milling  Co..  Detroit.  Mich. 

Pennant  Middlings  with  ground  screenings  not  ex-^ 
cee<Ung  mill  run 

Pennant  Middlings  with  ground  screenings  not  ex- 
ceeding mill  run 


Morenci \F.' 

Saginaw 

Average 

Vassar \  F.» 

Ontonagon 

Average 

Springport \  F.* 

Ontonagon 

Average 

ComstockPark..\F.* 

(G* 
Musicegon \  F.* 

Port  Huron 

Average. 

[G.* 
Montgomery \  F.* 

Clintmi 

Kalamasoo 

Average 

Holly \F.* 

Holland \  F.* 

f  (J  • 
Ann  Arbor \  F.* 

G.- 
Detroit   IF.* 

Detroit 

Average 


109 
10.6 
10  8 


10  8 


10  9 


10.5 


10  2 

10  5 
10.9 


10  7 


i0  3 

no 

16.3 

11  0 

17.0 

10.7 

16  7 

io  7 

11.0 

15  0 
16.5 
16.4 

10.9 

16.5 

11  2 

HO 

16.1 

10  7 

160 

11  0 

16  1 

li  3 

16.0 
17.5 

izi 

ISO 
16.9 

10  6 

178 

11.9 

17.4 

15  0 

18.2 
17.0 
18  5 


17.9 


16.0 
16  1 


16  0 

17  8 


16  0 

17  8 


IS  0 
17  9 

16.3 


17.0 


■a 
S 


J 


e 


a 
S 

I* 


50 
4.6 

4  5 


4  6 

40 
4  3 
4  6 


4  5 


9  0 
6  3 


8.0 

5  9 

6  7 

6  3 


4-0      11.0 
4.9       92 

11  2 

10  3 


5  1 


5  0 


i.O 
4.7 


5.0 
5.1 

4.6 


4  9 

4.i 
4.2 

4  0 

5.0 


4.4 


4S 
54 


40 

5  1 


40 

4  9 


40 
4  1 

4  6 


4.4 


9  0 
67 


9  S 

7.1 

8.9 


80 

8  6 
89 

9  1 

84 


8  8 


10  S 
9  2 


8  0 : 

75  I 


6  0  I 
5  3 


9  0 
7  5 

6  6 


7  1 


13  31 

iOM 


34« 
3  71 


335 
3  SI 


3tf 
301 


339 
58  OC 

276 


3« 

3  05 

61  OC 

S5  09 
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li 


B4064 
B5032 


B1320 
B4686 

B1347 

B   959 
B5785  . 


B5002 
B5149 
B5349 
B5424 
B5516 


Manufacturer  and  Trade  Name 


Sampled  at 


B1344 
B6146 
B5162 


B:5«29 


BISSOl 


BJS238 
B630e 
B6311 
B5789 


Valley  City  Milling  Co^  Grand  Rapids,  Mich. 

Rowena  Wheat  Middlings  with  ground  screenings 
not  exceeding  mill  run 

Rowena  Wheat  Middlings  with  ground  screenings 
not  exceeding  mill  run 


Voight  Milling  Coh  Grand  Rapids.  Mich. 

Crescent  Middlings  with  ground  screenings  not  ex 
ceeding  mill  run.. I 

Crescent  Middlings  with  ground  screenings  not  ex-' 
ceeding  mill  run 


Voigfats  Wmter  Wheat  Middlings  mill  run  screen- 
ings  

VMigner  White  Co^  Inc.,  Jackson.  Mich. 

Fancy  Wheat  Middlings  with  ground  screenings  not 
exceeding  mill,  run , 

Fancy  Wheat  Middlings  with  ground  screenings  not 
exceeding  mill  run 


Washburn  Crosby  Co.,  Minneapolis,  Minn. 

Wheat  Standard  Middlings  with  ground  screenings 

not  exceeding  mill  run 

Wheat  Standard  Middlings  with  ground  screenings 

not  exceeding  mill  run 

Wheat  Standard  Middlings  with  ground  screenings 

not  exceeding  mill  run 

Wheat  Standard 'Middlings  with  ground  screenings 

not  exceeding  mill  run 

Wheat  Standard  Middlings  with  ground  screenings 

not  exceeding  mill  nm 


Watson  HiMins  Millino  Co^ 
Grand  Rapids,  Mich. 

Pofection  Wheat  Middlings  with  mill  run  screen- 
ings..  

Perfection  Wheat  Middlings  with  mill  run  screen- 
ings  

Perfection  Wheat  Middlings  with  mill  run  screen- 
ings  


Western  Flour  Mills  Co.,  Davenport,  Iowa. 

Black   Hawk   Wheat   Standard    Middlings   with 
ground  screenings  not  exceeding  mill  run 


[G* 
Grand  Rapids...  \F.* 

Leslie 

Average 


[G* 
Grand  Rapids...  \F* 

Grand  Rapids 

Average 

iG* 
Casnovia \F.* 

HoweU \F.* 

Constantine 

Average .*.. . 


o 


'  15.6 

11.9  i  16.3 

10.7     17.4 


11.1 
11.2 


Albion 

HoUand 

Gladstone 

Traverse  City. 

Marquette 

Average. . . 


\F.* 


Sparta 

Grand  Rapids.. 

Benton  Harbor. 

Aversge 


IF.* 


11.3 
11.3 


Lapeer. 


\F.* 


12  8 


WHE.\T  MIXED  FEEDS.  I 

Baklwin  Milling  Co..  Minneapolis,  Minn. 

Hub  Mixed  Feed  with  groimd  screenings  not  ex-  <^  G.* 

ceeding  mill  run Houghton \  F.* 


J.  E.  Bartlett  Co.,  Jackson,  Mich. 

Fine  Ground  Mixed  Feed Wayne 

Fine  Ground  Mixed  Feed Jackson . . . 

Fine  Ground  Mixed  Feed '  Jackson. . . 

Fine  Ground  Mixed  Feed Cassopolia . 


If.' 


Average. 


10  1 


10.0 
10  3 
10  3 
11.2 

10  6 


1 


4S 

5.0 
5.2 


11.3     16.9 


U.S 
16.9 

16.9 


11.2      16.9 

16.0 

12.1  ,  17.6 


6.1 


16.0 
17.1 


11.1 

11.0      18.3 


4.6 

4.0 
4.7 


5.5 
4.1 

4.8 


11.1  ,  17.7 


HO 

10.7     16.5 


12.0  ;  16.3 
10.9  16.7 

10.1  16.8  : 
10  8  I  16.3  t 


4.7 
5.0 
6.1 


14  0 
16.8 

16.9 


•  11.5      17.2 


15  0 
17. C 


15.0 
14  8 


16.6 
16  3 
15.1 
14  7 
16.1 


i 

« 

E 

o 


9.0 
6.8 

6  9 

6.9 


4.0     10.0 
4.5 

4.7 


4  5 


4.7  '     9.3  , 
4.7  i  10.7 


8.8 
8.6 
8  1 


10.9      16.5  I    4.8  I    9.1 


3.0     10.0 
4.6  '     5.5 

4.5  j    5.1 

4.6  1    4.4 


11  4  I  17.0       4.6       5.0 


4.5  '     7.7 
4.7  ;     5  1 


4.5      10.0 
5.1        9.9 


4.S 


IS  s 
4  5  '  6.3 
4  8  8.2 
4.9  7.7 
4.6  .     5.3 


15  6 


4.7  '     6.9 


'Abbreviations  for  Guaranteed  and  Found. 
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I 


$56.00 
3.25 


6.5 

"52!  66 

6.3 

55.00 

6.4 

8.0 
6.5 

*  3!i5 

8.0 
6.1 

*  66; 66 

5.7 

58.00 

5.4 

11.0 

48.00 
45.00 
3.00 
64.00 
2.50 


64.00 
58.00 
70.00 


3.60 
2.50 


05.00 
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B5297 
B5299 
B5330 


B5039 


B5059 
B58d6 


B5847 
B5843 

B1319 


B5080 
B6226 
B5815 


B5364 


B5475 


B5337 


B1322 


Manufacturer  and  Trade  Name. 


Sampled  at 


Huron  Milling  COn  Harbor  Beach,  Mioh. 

Jenks  Wheat  Mixed  Feed  with  ground  screeningB 
not  exceeding  mill  run 

Jenks  Wheat  Mixed  Feed  with  ground.soreenings 
not  exceeding  mill  run 

Jenks  Wheat  Mixed  Feed  widi  ground  screoungB 
not  exceeding  mill  run 


Portland  Milling  Co^  Portland,  Mich. 

Champion  Mixed  Feed  widi  screenings  not  exceed- 
ing mill  run 

F.  W.  Slock  A  Sons,  Hillsdaio.  Mich. 

Monarch  Wheat  Feed  with  mill  run  screenings 

Monarch  Wheat  Feed  wiUi  mill  run  screenings 


DavM  Stott  Milling  Con  Detroit.  Michigan. 
Stotts  Heavy  Mixed  Feed 


Bad  Axe \F.* 

Harbor  Beach 

Alpena 

Average 


Williamlton 


Brooklyn. 
HiUsdde. 


...\F.» 
....\F.* 


Stotts  Honest  Mixed  Feed ^ 

Valley  City  Milling  Co.,  Grand  Rapkls,  Mich. 
Rowena  Wheat  Cow  Feed 


Average 

Detroit \F.*- 

Detroit \F.* 


Grand  Rapids 


...\F.« 


WHEAT  AND  RYE  MIXED  FEEDS. 

Commercial  Milling  Co.,  Detroit,  Mich. 

Henkel's  Fine  White  Feed '  Onstcd. . 

Henkcl's  Fine  White  Feed '  Clayton. 

Henkel's  Fine  White  Feed '  Qetroit. 


\F.* 


Cereal  Mills  Coh  Wausau,  Wis. 


Average. 


WTieat  and  Rye  Middlings  with  ground  screenings 
not  exceeding  null  run i  Menominee. 


\F.- 


RYE  FEED. 
Wm.  A.  Coombs  Milling  Co..  Coldwater,  Mich. 

Rob  Roy  Rye  Feed 


Shane  Bros.  A  Wilson  Co., 
Minnoapoiis,  Minnt 

Rye  Middlings  with  ground  screenings  not  exceeding 
mill  run 

Volgt  Milling  Co..  Grand  Rapids.  Mich. 

Voigfs  Rye  Feed 


Coldwater. 


Cheboygan. 


\F.* 


\F.» 


Grand  Rapids.. 
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14.2 
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1S.6 
15.7 

10.3 

16.0 
15.3 
16.1 

10.3 

15.7 

10  A 

U.O 
17.4 

io3 
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10  5 

IS.O 

10  7  :  16  4 


1  IS.O 

10.5  i  16.1 
11.8  i  13  4 
11.2     16.4 


11.2  I  15.3 


17.0 
157 


IS  6 
16.1 


15  6 
9.0  ,  17.4 


16.0 
10.7  I  14.3 
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e 


4.1 

3.9 


4  0 


5  S 
4.1 


81 
8.9 


».i 

8.5 


4  0  10.0 
4.9  ,  8.3 
4  3       8.7 


4.6  '    8  5 


S  5 
3  7 


8.S 
6.6 


i  0  >  10.5 
3.7       7.0 


40 
4  3 


8.5 
7.0 


4.0  9.0    . 
3.7       5.8 

3.1  i    5.5  i 
3.5       5  6 


3.4       56 


5  0 
4  4 


5.0 
5  5 


2.9  I    6.0 
3.7  I    5.0 


I 


S  5      11  5  ! 

3.9      8  3       S53.09 


I 


52  00 
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2.81 
2.66 


53.50 


53.01 


GG.M 
3.40 


3  15 


5.5  ,     7.5 
3.7       5.2 


i.6  '    4.S  , 

2.7       4.6  !      52. 


*Abbreviations  for  Guaranteed  and  Found. 
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CORN  GROWING  IN  MICHIGAN 


J.  F.  COX  AND  J.  R.  DUMCAH 


MICHIGAN  AGRICULTUBAL  COLLEGE 
EXPERIMENT  STATION 


FARM  CHOPS  SECTION 


EAST  LANSINQ,  MICHJQAN 


1.     An  Old  Indian  Com  Clearing 

The  farthest  north  and  one  of  the  most  ancient  of  Michigan's  Indian 
com  clearings,  located  on  the  banks  of  the  St.  Mary's  River  in  Chippewa 
County, 

These  clearings  were  visited  annually  by  the  Indiana  for  the  purpose 
of  planting  and  harvesting  a  crop  of  corn  birA  were  very  nmnerons,  par- 
ticularly in  the  Lower  Peninsula  in  the  days  of  the  early  settlement  of 
the  State. 

The  following,  quoted  from  a  recent  letter  from  Mr.  Otto  Powle  of 
Sault  Ste.  Marie,  gives  some  interesting  information  in  regard  to  the 
early  history  of  corn  growing  hy  the  Indians : — 

"The  Indian  name  for  the  river  and  vicinity  was  Maah-ko-de-sa-ging, 
which  signi&ed  openings  of  fields  near  the  rapids. 

These  fieWs  were  undoubtedly  formerly  cultivated  by  the  Indians,  on 
which  were  raised  com  and  squashes,  but  at  a  time  beyond  the  memory 
of  present  inhabitants,  and  I  find  no  written  account  of  this  cultivation 
more  than  that  Jacob  M.  Howard,  Attorney  for  the  claimants  in  the 
Kepintiguy  case,  visited  this  spot  in  1862  and  found  a  small  encampment 
of  Indians  there. 

The  Jesuit  Fathers  who  founded  the  Mission  at  the  Sault  in  1668,  im- 
mediately began  the  cultivation  of  corn.  Galinee,  the  Sulpitian  priest 
who  visited  the  Sault  in  1680  writes,  "They — the  Jesuit  Fathers — have 
a  large  clearing  well  planted  from  which  they  ought  to  gather  a  good 
part  of  their  austeuauce;  they  are  hopeing  to  «rt  bread  within  two  years 
from  now."  This  of  course  was  corn  bread,  as  wheat  raising  was  not 
attempted. 

In  the  trial  of  the  Kepintiguy  case,  referred  to,  which  was  in  relation 
to  events  which  occurred  at  fhe  time  of  the  building  of  the  French  Fort 
at  the  8ault-1751  to  1755,  the  following  testimony  was  adduced:  "He- 
Eepintiguy-has  engaged  a  Frenchman  who  married  at  the  Sault  Ste. 
Marie  an  Indian  woman,  to  take  a  farm ;  they  have  cleared  it  up  and 
sowed  it  and  without  a  frost  they  will  gather  from  30  to  35  sacks  ol 
corn." 


CORN  GROWING  IN  MICHIGAN 

Corn  gro\^ing  is  one  of  Michigan's  greatest  industries.  During  the 
year,  1919,  Michigan's  corn  crop  was  worth  between  $80,000,000  and 
f  90,000,000,  its  value  being  greater  than  that  of  any  other  crop  produced 
in  Michigan.  Michigan's  com  growing  counties  are  marked  by  thrifty 
herds  of  cattle  and  numerous  flocks  of  hogs  and  sheep.  The  silo  has  extend- 
ed her  corn  growing  sections  far  to  the  north.  The  great  stock-fee3ing  and 
dairying  interests,  and  the  large  food  products  industries  of  Michigan 
are  largely  supported  by  the  corn  crop.  The  production  of  com  compares 
favorably  with  Michigan's  leading  industries.  The  value  of  the  corn 
crop  approximately  equals  the  total  annual  output  of  Michigan's  copper 
mines,  or  iron  mines,  and  exceeds  the  value  of  her  furniture  industry 
in  normal  years. 

"The  big  business"  of  com  growing  differs  from  other  large  industries 
such  as  automobile  production,  copper  and  iron  mining,  etc.,  in  that  its 
direction  is  not  in  the  hands  of  a  relatively  few  captains  of  industry, 
with  specialists  assigned  to  particular  details  of  production,  but  it  is 
owned  and  managed  by  several  hundred  thousand  independent  corn 
producers,  each  of  whom  must  know  the  details  of  his  business.  The 
degree  of  success  of  the  individual  is  largely  in  proportion  to  his  knowl- 
edge of  corn  growing.  Those  who  employ  improved  methods  in  select- 
ing and  storing  seed  corn,  preparing  the  land,  fertilizing  and  cultivating 
the  crop,  etc.,  are  assured  of  a  marked  advantage  over  the  com  grower 
who  does  not  follow  these  methods.  The  prosperity  of  the  State,  and  of 
individual  farmers  growing  corn,  is  influenced  in  a  large  measure  by  the 
success  of  the  corn  crop,  and  it  is  to  the  interest  of  both  the  State  and 
com  growers  to  secure  the  wide  spread  use  of  the  methods  which  the 
most  successful  producers  have  found  best. 

For  the  past  15  years,  Michigan's  average  production  has  been 
53,000,000  bushels  with  an  average  yield  per  acre  of  32.3  bushels.  This 
average  yield  compares  very  favorably  with  the  yield  per  acre  of  lead- 
ing com  belt  States,  but  double  this  yield  or  more  can  be  expected  on 
average  com  land  as  a  result  of  the  employment  of  proper  cultural 
methods.  There  is  substantial  reason  to  believe  that  greater  care  on  the 
part  of  the  majority  of  corn  growers  in  choosing  adapted  varieties,  se- 
lecting seed,  preparing  the  land,  and  cultivating  the  crop,  will  bring 
about  a  very  considerable  increase  in  the  total  production  and  in  the 
average  yield  per  acre. 
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MICHIGAN  CORN  YIELDS 
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MICraGAN  CORN  VARIETIES 

The  study  of  corn  Id  Michigan  corn  fields,  stored  in  Michigan  corn 
cribs,  or  aseembled  for  exhibit  at  local  corn  shows  has  established  the 
fact  that  in  many  localities  there  are  too  great  a  number  of  varieties. 
It  is  not  uncommon  to  find  as  many  as  thirty  or  forty  difTerent  varie- 
ties exhibited  at  a  single  com  exhibit.  These  varieties  vary  marliedly 
in  appearance,  ranging  from  carefuUy  selected  strains  of  proper  adapta- 
tion and  high  yielding  ability  to  varieties  apparently  too  late  or  too 
early  in  maturity  for  the  community  and  showing  little  improvem^t 
through  breeding.  The  range  in  color  includes  the  standard  yeUow, 
white  and  white  cap  varieties,  and  strains  of  red,  red  splashed  and  bine 
com,  and  frequent  mixtures. 

Careful  variety  tests  have  proven  that  these  varieties  vary  as  moch 
In  yielding  ability  as  in  appearance,  certain  ones  being  capable  of  yicdd- 
ing  many  bushels  more  under  the  same  conditions  than  the  majority 
of  the  varieties  in  the  tests. 


THE  BEST  VARIETIES  SHOULD  BE  ACCEPTED  AS  STAHDASDS 

Fortunately  there  are  men  in  practically  all  Michigan  com  growing 
sections  who  have  talten  great  interest  in  the  development  of  vrell  adapt- 
ed and  high  yielding  strains  of  com,  and  who  have,  by  years  of  careful 
selection,  laid  a  foundation  for  the  standardization  of  Michigan  com 
varieties.  It  is  of  the  utmost  importance  to  the  individual  grower  and 
to  the  corn  crop  of  the  State  that  these  better  varieties  be  more  widdy 


Dunoan  Yellow  Dent 
Standard,  Michigan  Com  Varieties. 

2.     SOME    STANDARD    BJICHIOAN    COKN    VARIETIES. 
Tbe   Barlf   Silver  KIdk  md  Duacan  are   well  adapted  to  aootbem  MlcblEBQ.      Tbe  Gold 
Qlow  and  Pickett  are   vldely  dlatrlbuted,  and  adapted  atralni  are  xrowo   In  ■outhetD.  c< 
tral,  amd  northent  com  growlns  sectloai. 
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grown  in  the  sections  in  which  they  are  superior.  It  is  also  important 
that  the  methods  of  selection^  and  care  of  seed  employed  by  Michigan's 
best  corn  growers  in  the  development  of  these  varieties  be  more  widely 
employed. 

By  observing  the  yielding  ability  in  the  field  of  improved  varieties 
for  a  number  of  years  and  assembling  these  varieties  and  numerous 
others  of  promise  in  carefully  conducted  variety  tests  throughout  the 
State  and  at  the  Michigan  Experiment  Station,  it  has  been  made  pos- 
sible to  designate,  according  to.  sectional  adaptation,  the  leading  corn 
varieties,  which  may  be  taken  as  dependable  standards.  Without  doubt 
future  experiments  with  corn  varieties  may  develop  even  better  strains 
and  establish  new  varieties,  which  may  replace  many  of  the  present  on*^ 
but  it  is  certain  that  the  varieties  here  designated  have  proven  their 
adaptation  and  yielding  ability,  and  are  much  superior  to  the  majority 
of  ordinary  varieties  usually  grown. 


APPROXIMATE  SECTIONAL  ADAPTATION  OF  LEADING  MICHIGAN 

CORN  VARIETIES 

Section  1 — Southern  Michigan: 

The  Duncan  Yellow  Dent,  Early  Reed's  Yellow  Dent,  Early  Learning, 
Murdock,  Early  Silver  King,  Folks  White  Cap,  Golden  Glow,  Lawrence 
Yellow  Dent,  and  Pickett  Yellow  Dent. 

For  silage  these  varieties  and  varieties  from  northern  Ohio,  north"^m 
Indiana,  northern  Iowa,  and  ntrthern  Illinois  which  are  early  enough 
to  reach  the  dented  and  glazed  kernel  stage  of  maturity. 

Section  2 — Central  Michigan : 

Pickett,  Golden  Glow,  Geddes  Early  Silver  King  and  Folks  White  Cap. 
For  silage,  these  varieties,  and  varieties  from  Section  1. 

Section  3. — ^Northern  Michigan: 

Early  Golden, Glow,  Wisconsin  12  and  No.  25,  Early  Pickett,  North- 
western Dent,  Ogemaw  White  Cap  and  Flint  varieties. 
For  silage — these  varieties,  and  varieties  from  central  Mchigan. 

Section  4: 

No  safe  grain  maturing  varieties.  The  varieties  of  Section  3,  are 
recommended  for  silage  under  conditions  where  silage  can  be  produced. 

The  accompanying  map  shows  graphically  the  approximate  adapta- 
tion of  varieties  listed.  It  must  be  kept  in  mind  that  definite  boundaries 
cannot  be  established,  and  that  exceptionally  cold  and  late  soite  in 
southern  localities  require  early  strains  such  as  are  characteristic  of 
more  northern  sections,  while  favorably  located,  quick  growing  com 
soils  in  northern  sections,  particularly  near  Lake  Michigan,  can  produce 
later  strains  than  the  average  soil  of  the  region. 
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County  AgricaltQral  Agents  and  the  Farm  Crops  Departmeut  of  the 
Michigan  Agricultaral  College  are  io  position  to  give  information  con- 
cerning varieties  and  source  of  dependable  seed  for  established  com 
groving  BectioDfl. 


S.     Map   IndlcatlDG   uppraxInialG   Bcctlanal   ailnptntlouB   dI   leuillag   Ukblgnn   corn   TarletlH. 
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DESCRIPTION  OF  MICHIGAN  CORN  VARIETIES 

In  order  to  give  definite  information  concerning  varieties  of  known  ex- 
cellence as  shown  by  variety  tests,  the  men  who  developed  these  varie- 
ties, or  have  grown  them  for  a  number  of  years,  were  requested  to  state 
the  methods  followed  in  establishing  their  respective  varieties.  A  brief 
summary  of  tiie  history  of  each  variety  is  included  with  following 
description : 

EARLY  SILVER  KING 

The  Early  Silver  King  is  a  white  variety  introduced  into  Michigan 
from  two  sources;  from  nortliem  Iowa,  where  ^t  originated,  and  Wis- 
consin, where  it  has  been  widdy  distributed  after  sel^^tion  and  adapitft- 
tion,  as  the  Wisconsin  No.  7.  The  ear  is  usually  from  8^  to  9%  inches 
in  length  and  6%  to  7%  inches  in  circumference.  It  ranges  in  season 
from  100  to  130  days.  Food  products  industries  using  com  pay  a 
premium  for  white  com.  The  following  men  who  have  been  instrumental 
in  introducing  this  variety  have  given  brief  statements  of  source  and 
selection  methods: 

FarlQT  Bros.,  Albion,  Calhoun  County,  secured  seed  of  Silver  King 
seven  years  ago  from  northern  Iowa.  They  followed  hill  selection  and 
saved  the  best  type  of  ears  for  seed.  The  estimated  nvaturity  is  110  to 
120  days  on  soils  of  variable  Coloma  loam. 

Mr.  C.  P.  Milham,  Kalamazoo,  Mich.,  secured  Wisconsin  No.  7  strain 
of  Early  Silver  King  from  Wisconsin  nine  years  ago.  He  has  prac- 
ticed field  selection  of  ears  on  the  stalk  for  his  own  seed  and  selected 
for  type  from  this  field  selected  seed. 

His  soil  is  mostly  clay  loam  or  sandy  clay  loam.  Th  average  leigtii 
of  season  required  for  maturity  for  this  strain  of  Wisconsin  No.  7  is 
110  to  125  days. 

Mr.  D.  A.  Oeddes,  Swan  Creek,  Saginaw  County,  secured  Early  Silv^ 
King  or  Wisconsin  No.  7  from  Wisconsin  nine  years  ago.  It  bas  beai 
his  practice  to  always  gather  seed  before  com  was  harvested,  picking 
the  early  maturing  ears  from  hills  containing  2  to  4  strong,  well  devd- 
<]{>ed  stsQks,  saving  the  ears  iJistt  were  8  to  9  inches  long,  carrying  16 
to  20  rows,  with  good  length  of  kernel  at  the  tip  and  butt,  g^wing  about 
half  way  up  the  stalk,  the  ears  drooping  slightly  so  that  rain  would  not 
injure  tip  of  ear. 

The  soil  is  a  clay  loam.  The  estimated  time  for  maturity  is  from 
100  4:0  115  days. 

Pickett  yellow  dent  ' 

The  Pickett  Yellow  Dent  is  one  of  the  oldest^  and  best  established 
varieties  of  lower  Michigan.  The  ear  is  cylindrical  and  slightly  taper- 
ing, measuring  from  7  to  9  inches  in  length  and  6^  to  7^  inches  in  cir- 
cumference. The  number  of  rows  vary  from  16  to  20.  The  kemds  are 
medium  to  deep,  compactly  arranged  on  cob.    Adapted  strains  of  tiiis 
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variety  are  safe  throughout  Sections  1  and  2.  It  produces  a  medium 
stalk  growth. 

The  Pickett  variety  is  one  of  the  most  carefully  selected  native 
strains.  It  originated  from  a  distribution  of  extremely  early  Beid's 
Yellow  Dent,  secured  by  the  Michigan  Agricultural  College  from  northern 
Illinois  in  1885.  The  original  strain  was  too  la-te  for  widespread  suc- 
cess when  introduced.  After  years  of  careful  selection  it  has  been  made 
dependable  over  a  wide  area. 

Mr.  J.  W.  Pickett  of  Caledonia,  Kent  County,  states  the  following 
regarding  the  Pickett  variety: 

Mr.  W,  B.  Boyden,  Delhi  Mills,  Michigan,  secured  some  seed  from  the 
Michigan  Agricultural  College  and  grew  it  in  1889.  Mr.  Pickett  se- 
cured seed  from  Mr.  Boyden  in  1890  and  has  grown  it  ever  since. 

The  ordinary  method  of  saving  the  best  type  of  ears  at  cutting  time 
iind  husking  time  was  followed  until  1906.  In  1906  he  commenced  to 
improve  his  corn  by  testing  out  several  selected  ears  by  the  ear  row 
test  and  remnant  method,  planting  a  part  of  each  ear  and  preserving 
the  remainder  for  the  purpose  of  bringing  the  high  yielders  together  the 
following  year  in  a  breeding  plat.  He  has  followed  these  methods  with 
modiflcatioos  since  that  date. 

According  to  type  selected,  the  Pickett  corn  requires  from  95  to  110 
(lays  for  maturitj'.     This  variety  was  developetl  on  clay  loants  and  loams. 


PICKETT   YELLOW    DEXT 


DUNCAN  YELLOW  DENT 


The  T>uncan  Yellow  Dent  was  developed  by  Mr.  J.  K.  Duncan  of  Vicka- 
burg,  St.  Joseph  County.  This  variety  is  fairly  well  known  in  southern 
Michigan  counties.  The  ears  range  in  size  from  8  to  9  inches,  and  carry  16 
to  20  rows  of  kernelf.  The  kernels  ai-e  keystone  shaped,  medium  deep, 
with  remarkably  large  genus.     Tlie  stalk  is  l>road  leafed  aii<l  vigorous. 

The  seed  which  formed  the  basis  of  the  present  variety  was  bought  in 
1908  at  Ossian,  Indiana. 

The  method  of  selection  followed  was  as  follows: 

Selection  always  from  standard  stalks.  Ear  to  row  work  followed 
two    years.     Briefly  stated,  the  best    ears  from  strong,  medium    sized. 
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disease  free  stalks,  standing  in  a  full  hill  and  Bnrroundetl  b;  a  fall  stand, 
were  selected  in  the  field  before  husking  time.  The  best  type  from  tlieae 
ears  was  later  selected  for  seed.  The  average  length  of  season  required 
for  maturity  is  110  to  130  days.  The  soil  on  which  the  Duncan  was  de- 
veloped Is  a  loam,  fairly  light  in  nature. 

At  present  WiUis  Wahl  and  Bchrader  Bros,  of  GenterviUe,  Michigan, 
are  continuing  the  work  of  improving  this  variety  in  St.  Jos^h  County. 
Earlier  strains  of  Duncan,  which  have  been  brought  oat  by  ear  row 
work  at  the  Michigan  Agricultural  College,  will  be  distribated  in  1920 
and  1921  throughout  central  Michigan. 


5.     DUNCAN  YELLOW  DDNT 

Tsrlet;  (or  soulbern  Mlchlgno  Bod  well   liked  (o;  Bllugc  purposes  in  nratb- 
central  counties. 

THE  GOLDEN  GLOW  VARIETY 

This  yellow  dent  variety  was  introduced  from  Wisconsin.  It  is  a 
vigorous  grower  of  wide  adaptation.  The  ears  are  of  a  golden  yellow 
color,  slightly  tapering,  7  to  9  inches  in  length,  and  from  Q^  to  1% 
Inches  in  circumference.  The  kernels  are  of  a  keystone  shape  for 
southern  Michigan  strains  and  a  keystone  to  round  for  northern  Michi- 
gan.   The  rows  number  16  to  20. 

Strains  of  this  variety  are  grown  in  all  Michigan  corn  growing  sec- 
tions. It  is  of  particular  importance  in  the  central  and  northern  dis- 
tricts. 

Mr,  C.  V.  Town,  of  Greenville,  Montcalm  County,  states  the  following 
in  regard  to  Golden  Glow : 

He  secured  seed  four  years  ago  from  Jefferson  County,  Wisconsin. 
Selected  seed  from  portions  of  the  field  where  the  most  perfect  develop- 
ment wds  to  be  found,  avoiding  the  high  ground  where  for  lack  of  mois- 
ture the  fertile  plants  might  became  dwarfed  in  anyway.  He  also  avoid- 
ed the  low  places  where  lack  of  fertility  might  cause  undue  stalk  growth 
and  a  tendency  to  late  maturity.  He  selected  seed  from  stalks  where 
stand  is  fall,  avoiding  the  ear  set  on  long  shanks,  or  ears  set  too  high 
or  too  low  on  the  stalk.  In  selecting  seed  ears  Mr.  Town  avoided  eflra 
with  coarse,  open  butts  or  long  tapering  tips  with  pointed  kernels. 

Mr.  Town  b^an  ear  to  row  work  in  1919  with  55  ears  from  the  best 
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stock  obtainable  from  above  method  of  selection.    His  soil  is  mostly 
clay  loam,  and  time  of  maturity  estimated  at  110  to  120  days. 

Mr.  Otaf  Nelson,  Aioha,  Oheboygaa  County,  states  that  tiie  original 
source  of  the  Nelson's  Golden  Glow  was  the  Wisconsin  Golden  Glow  of  , 
an  early  strain  from  Wisconsin.    The  selection  hfts  continued  4  years 
in  Cheboygan  County. 


GOLDEN  GLOW. 


The  seed  is  carefully  field  selected,  saving  those  ears  true  to  type,  such 
ears  as  are  fully  matured  and  free  from  disease.     The  seed  is  hung  in 
the  seed  house,  kept  from  frost  and  dried  by  artificial  heat- 
Early  maturity  is  one  of  the  chief  points  considered  in  selection  work. 
The  soil  is  loam  with  clay  sub-soil.    The  time  of  maturity  is  95  to 
105  days. 


7.     FOLKS'  WHITE  CAP. 
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EAIILY  GOLDEN  GLOW— WISC.  No.  12  &  25 

The  Wisconsin  No.  12  usually  matures  in  northeastern  Michigan,  with 
only  occasional  failures.  It  produces  fairly  large  ears,  kernels  rather 
short,  and  cobs  somewhat  large  for  damp  autumn  seasons.  This  strain 
of  Golden  Glow  is  adapted  to  Section  3,  particularly  the  southern  and 
western  area. 

The  type  Wisconsin  No.  25,  of  early  Golden  Glow  matures  about  10 
days  earlier  than  type  No.  12.  The  kernels  are  rather  short  and  ears 
about  the  size  of  the  Ogemaw  White  Cap.  The  stock  of  No.  K  was 
obtained  from  the  northern  Wisconsin  Experiment  Station  at  Spooner, 
Wis.  This  early  strain  is  best  adapted  to  northeastern  Michigan  and 
the  upper  regions  of  Section  3  and  Section  4. 

FOLKS'  WHITE  CAP 

This  variety  Was  developed  by  Mr.  William  Folks  of  Hanover,  Jack- 
son County.  It  is  an  exceptionally  uniform  white  cap  variety  and  has 
given  excellent  yields  in  southern  and  south  central  Michigan  variety 
tests.  It  has  a  vigorous  stalk  and  is  highly  appreciated  both  for  grain 
and  silage  purposes.  The  ears  range  from  7  to  9  inches,  are  slightly 
tapering,  and  carry  16  to  20  rows  of  kernels  of  medium  depth.  Mr. 
Folks  has  given  attention  to  the  selection  and  improvement  of  this  corn 
since  1005.     It  is  one  of  the  best  yielding  varieties  for  southern  Michigan. 

LAWRENCE  YELLOW  DENT 

This  variety  was  originated  by  Mr.  L.  L.  Lawrence,  of  Decatur,  Mich. 
It  is  a  yellow  dent  variety,  well  adapted  to  southwestern  Michigan.  The 
ear  ranges  from  8  to  91/^  inches  in  length,  carries  from  16  to  22  rows  of 
kernels.    The  kernels  are  of  medium  depth,  and  the  indentation  is  rough. 

Mr.  Lawrence  states  that  he  "has  grown  this  com  upwards  of  20  years 
on  slightly  sandy  loam,  underlain  with  clayish,  gravelly  sub-soil.'^  He 
has  practiced  hill  selection  and  estimates  the  maturity  of  his  com  at  100 
to  120  days.  The  original  strain  was  a  Turkey-track  type.  The  pres- 
ent strain  of  Lawrence  Yellow  Dent  shows  only  occasional  red  huU  mark- 
ings. 

EAELY  REIDS'  YELLOW  DENT 

The  early  strains  of  Reids'  Yellow  Dent  m-ature  safely  in  Michigan's 
southern -most  counties.  The  leading  variety  in  Branch  County  variety 
tests,  for  the  past  2  years,  has  been  an  Early  Reids',  grown  by  Mr.  Coff- 
man  for  the  past  11  years. 

The  ears  are  from  9  to  10  inches  in  length  and  carry  16  to  20  rows 
of  keriyls.  The  color  is  medium  yellow,  the  sides  of  kernels  being 
slightly  darker  yellow  than  crown.  The  kernels  are  broad  and  fairiy 
deep,  with  large  germs,  and  compactly  arranged  in  row.  The  cob  is 
small,  ears  cylindrical,  butts  and  tips  well  curved. 

This  variety  matures  safely  in  favorable  locations  of  Michigan's 
southern  tier  of  counties  and  is  utilized  as  a  silage  variety  throu^ont 
southern  Michigan. 
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EABLY  LEABAING 

The  Leamirfg  is  recognized  as  one  of  the  oldest  varieties.  It  has  un- 
doubtedly formed  the  foundation  of  several  Michigan  corn  varieties. 
Earlier  strains  of  Learning  mature  in  southern  Michigan  and  it  is  well 
known  as  a  silage  variety  in  southern  and  central  Michigan.  The  ears 
very  from  7^^  to  9  inches  in  length  and  are  characterized  by  a  distinctly 
tapering  shape.  The  indentation  of  kernel  is  smooth,  grains  medium 
to  deep  and  variable  in  thickness.  The  color  of  Leaming  is  a  medium 
yrflow  tinged  with  golden.  This  variety  is  too  long  seasoned  to  be  grown 
safely,  except  on  the  good  corn  growing  soils  of  southern  Michigan 
counties. 

MICmOAN  YELLOW  DENT 

This  variety,  developed  in  Jackson  County,  is  grown  chiefly  in  south- 
eastern Michigan.  The  ears  are  from  8  to  1)  inches  in  length  with  16 
to  18  rows  of  kernels  of  medium  depth  and  medium  indentation.  The 
eare  are  symmetrical  and  quite  uniform.  This  type  is  dependable  in 
yield  and  adaptation  in  southern  Michigan  counties. 

PRIDE  OF  MICmGAN 

The  Pride  of  Michigan  is  a  yellow  deut  variety  of  long  standing  in 
southern  Michigan.  Early  strains  are  established  as  far  north  as  Sagi- 
naw county.  The  type  is  thoroughly  acclimated  in  southern  Michigan. 
The  ears  are  uniform  in  size,  slightly  tapering,  being  from  8  to  10  inches 
in  length  with  16  to  20  rows  of  kernels  of  medium  depth.  Color  is  light 
golden.  This  variety  is  recommended  for  southern  Michigan  and  early 
strains  for  central  Michigan- 

NORTHWESTERN  DENT 

The  original  stock  of  the  Northwestern  Dent  variety  was  secured  from 
North  Dakota,  8  years  ago  by  Mr.  E.  E.  Evans  of  Ogemaw  county.  As 
received,  the  stock  was  mongrel,  showing  variations  from  dark  turkey 
red  to  yellow  and  many  types  of  kernels : — Dent,  Hackberry,  and  Flint. 
The  improved  strain  of  Northwes^tern  Dent  bears  little  resemblance  to 
the  original  stock.  The  cobs  are  small,  drying  out  readily  and  quickly. 
The  kernels  are  the  deepest  of  any  dent  corn  grown  in  northern  Michigan 
which  matures  regularly;  color,  reddish  with  pale  caps.  Light  colored 
ears  appear  rarely  in  improved  stock. 

This  stock  matures  safely  in  north-central  Michigan. 

OGEMAW  WHITE  CAP 

The  Ogemaw  White  Cap  is  a  white  cap  variety,  5  to  6  inches  long, 
maturing  in  from  90  to  100  days  and  adapted  to  northeastern  Michigan. 
It  was  originated  by  Mr.  E.  E.  Evans  of  West  Branch,  Ogemaw  county, 
from  stock  obtained  from  Calhoun  county  26  years  ago.  This  variety 
is  a  standard  variety  of  Ogemaw  and  neighboring  counties. 
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BASLT  niBT  VARIETIES 


Early  Flint  varieties  are  as  a  rnle  the  earliest  grain  matoriog  varie- 
ties- The  8-Row  Yellow,  Early  Mohawk,  King  Philip,  Smot  Nose  or 
Bed  Blazed,  and  Kainbow  Flint  are  the  best  known  Michigan  varieties. 
Of  these  the  8-Row  Yellow  is  one  ol  the  earliest,  maturing  in  from  80 
to  90  days. 

The  Smut  Nose  or  Bed  Blazed  Flint  is  one  of  the  most  widely  growD 
flint  varieties.  The  color  is  yellow,  and  the  tips  of  smutty  or  bronzed 
appearance.  The  ears  are  usually  S  rows,  from  9  to  11  inches  in  length. 
The  stalks  are  about  7  feet  high. 


8.     IMInt  Tsrl^Ilei  are  Bdaplcd  to  ngloDi  of  ahort  wasoD*  Id   Dorthcm  illehlican.  aai  in 
ami  occoaloaallT  for  replaatlnE  oc  plnntlng  at  late  dat«a   In  MUtlMni  aod  central 

Ulcblgau. 

The  King  Philip  Flint  is  one  of  the  oldest  varieties  and  known  as  a 
productive  strain,  often  bearing  several  ears  per  stalk.  The  ears  are 
from  10  to  13  inches  long;  the  color  deep  red  with  occasional  light 
crowned  kernels.  It  is  shown  as  a  hardy  flint  variety  and  is  a  vigorous 
stalk  producer. 

The  Early  Mohawk  was  devdoped  in  northern  Michigan  counties  from  a 
variety  from  New  England.  It  is  a  large  type  with  ears  from  10  to  13 
inches  long;  red  in  color,  with  lighter  color  at  crowns  of  kernels. 

The  Bainbow  Flint  is  a  mixed  varicolored  strain  found  growing  in 
Alpena  and  Presque  Isle  counties. 

The  Yankee  Bent  or  Poorman's  com  is  an  early  variety  intermediate 
Iietween  Dent  and  Flint,  having  broad,  shallow,  pale  yellow  or  cream 
colored  kernels.  Hiis  variety  is  adapted  to  sections  of  short  seasons 
nnd  poor  soils,  and  is  sometimes  used  for  replanting  or  planting  at  late 
iljites  in  central  and  southern  Michigan. 

Flint  varieties  are  adapted  to  planting  in  sections  with  too  short  a 
season  for  the  proper  maturity  of  Pent  varieties.  During  recent  years 
early  types  of  Dent  corn  have  rapidly  replaced  the  FHut  varieties. 
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VARIETIES  FOR  SILAGB 


The  highest  yields  of  food  material  per  acre  are  secured  from  corn 
which  reaches  matority.  Uuder  average  conditioDs,  a  variety  which 
reaches  the  dented  and  glazed  kernel  stage  of  maturity,  with  the  lower 
leaves  of  plant  taming  brown,  will  produce  the  most  nutritious  and  most 
palatable  silage.  Approximately  two-thirds  of  the  digestible  food  value 
of  com  is  in  the  ear,  and  hence  varietifs  which  produce  a  good  ear  will 
make  silage  of  richest  feeding  value.  It  is  possible,  however,  to  grow 
varieties  that  will  not  produce  sufficient  tonnage  and  mature  too  early 
for  ensilage.  Large  growing  leafy  plants,  which  will  produce  ears  that 
reaxh  the  dented  and  glazed  stage  or  hard  dough  stage  of  maturity,  fill 
all  requiremenrts.  Oorn  which  has  reached  full  maturity  is  usually  too 
dry  to  produce  the  most  palatable  silage,  even  though  water  is  added. 


I  Blto  bai  extended  Hlchlgnn'i  com  Browlag  MctlOD   tar  to  tbe  north  and   provlditr 
iDinrance  affalnvt  loss  of  crop  during  Reasons  of  earlj  tall  frosts. 
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The  Silver  King  and  Duncan  varieties,  for  instance,  are  splendid  silage 
varieties  in  central  Michigan,  while  in  southern  Michigan  Keid's  and 
Learning,  of  northern  Ohio  and  northern  Indiana,  make  excellent  silage 
corn.  In  northern  Michigan  the  Golden  Glow,  and  Early  Silver  King 
from  central  Michigan,  make  good  silage. 

Extremely  large  growing  types,  such  as  the  Red  Cob  Ensilage,  furnish 
a  large  yield  per  acre  of  silage  material,  carrying  a  much  higher  water 
content  and  less  food  value  than  silage  of  greater  maturity.  The  dairy- 
man, living  near  large  cities  with  a  limited  acreage,  who  buys  most  of 
his  feed,  may  find  these  types  of  use  in  giving  him  the  largest  yield  of 
succuleik  roughage  per  acre  on  his  high  priced  land.  The  average 
dairyman  and  farmer,  however,  usually  has  plenty  of  land  and  is  more 
limited  in  silage  space  -and  desires  to  save  as  much  as  possible  on  con- 
centrates. For  him,  a  thrifty  variety  which  reaches  a  more  advance-l 
stage  of  maturity  is  the  best  for  silage. 


VARIEtY  TESTS  FOR  CORN 

In  view  of  the  variability  of  the  soil  and  climatic  conditions  in  Michi- 
gan, and  hence  the  great  variation  in  adaptation  of  corn  varieties,  the 
Farm  Crops  Department  has  found  it  advisable  to  conduct  numerons 
corn  variety  tests  well  distributed  over  the  State,  as  well  as  at  the  Ex- 
periment Station. 

These  tests  show  that  there  is  a  great  difference  in  the  yielding  ability 
of  varieties  grown  in  all  Michigan  corn  localities.  Some  strains  will 
out-yield  others  by  40  to  50%.  Taking  the  year  1919,  for  example,  in 
24  tests  the  average  of  the  highest  yielding  varieties  was  59.21  and  the 
average  of  the  lowest  yielding  varieties  was  35.44  a  difference  of  23.77 
bushels. 

Without  doubt,  if  the  leading  varieties  of  various  districts  were 
adopted  as  standards,  corn  yields  would  be  greatly  increased.  C^rn 
variety  tests,  the  past  few  years,  have  shown  that  there  are  many  local 
varieties  of  merit  which  should  be  more  widely  grown. 

The  accompanying  table,  No.  2,  gives  the  yields  of  typical  varieties  in 
tests  held  in  a  number  of  Michigan  counties  in  1919. 

Table  No.  3  gives  the  yields  of  a  number  of  representative  Michigan 
corn  varieties  in  variety  tests  conducted  at  the  Michigan  Agricultural 
College. 
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TABLE  NO.  2— 


*  SECTIONAL  VARIETY  TESTS— CORN  1919 


YIELDS  OF  STANDARD  AND  LEADING  VARIETIES 


(BUSHELS  PER  ACRE) 

SOUTHERN 


County. 

No.  in 

test. 

Golden 
Glow. 

Dun- 
can. 

Folks 

White 

Cap. 

Kck- 

ett. 

Geddes 

Ely 

Silver 

King. 

Mil- 
ham's 
Ey.  Sil- 
ver King. 

Put- 
nam's 
GoMen 
Glow. 

Hiffh 
Yl3d. 

Low 

YieU. 

Range 

in 
Yield. 

Barry 

11    58.9(H) 
48  90 

55.50 

55.64 

45.61 

31  95 

56.88 

34.6 

58.90 

31.95 

26  95 

Branch  Al 

8 

49  00 

42.50 

39  40 

43  9 

Reids 
Y.  D. 
56  10 

39.40 

16  70 

1 
Brandi  Bl  

14       40  00 

32  57 

34  50 

36.70 

43.8 

' 

Murdock 
48.3 

26.90 

21  40 

CMS 

10 

50.20 

30  30 

48.70 

50  50  I 

45  00    

1 

50.50 

30.30 

20  20 

rialhoun 

6 

50  43 

37.30 

40  76 

32  68 

46.0 

50.40 

32.68 

17  72 

Livinnton 

7 

46  11 

44  06 

56.44 

36  68 

43.10 

40  91 

41.99 

56.40 

36.68 

19  72 

Monroe 

10 

1108 

139  00 

102.7 

96.80 

101.0 

127.20 

90.72 

139.20 

90.72 

48.48 

Shiawassee 

12 

60  6« 

44  28 

46  33 

54  63 

45.48 

50  96 

52.66 

60.66 

42.50 

18  16 

A 

Van  Burcn 

19 

33  91 

1 

36  86 

35  53 

32  17 

40.30 

31  08 

30.09 

Bennett, 
W.C. 
41.50 

19.20 

22  40 

B. 

Van  Buren 

15 

36  26 

1 

35  06 

36  70 

35  30 

28.50 

32  90 

30  2 

36.70 

21  50 

15  20 

C 

Van  Buren 

12 

36  11 

30  50 

1     21  42 

1 

37.68 

36  11 

21.00 

15  11 

Wayne 

11 

52  89 

68  69 

42  44 

48  50 

48  83 

44  26 

1    46  74 

68  69 

42.44 

26  25 

Kent 

12 

27.81 

1 

23  65 

CEl 

15.98 

25  97 

! 

17  73 

25  63 

32  95 

32.95 

17.10 

15  85 

Tuscola 

10 

70  60    

74.30 

81.8 

60.00 

77.20 

1 

i    77.4 

Local 
Y.  D. 
103  00 

1 

1 

60.00 

43  00 

Cheboyean 

12 

35  82 

39.09 

NO 

RTHE] 

41.61 

RN 

1 

i 

65  00 

65  00 

30.34 

1 

34  66 

1 

Bensie  Co. 
Average  8  tests  — 

17 

38.40  N 

29.65  T  ; 

40  00 

1 

42  29 

39.96 

42  00 

23.00 

19  00 

Averages  24  tests  . . 

1 

59  21 

35.44 

23.77 

1 

1 

* 

*C<»npIe'.e  data  for  each  test  can  be  secured  from  the  Farm  Crops  Department. 
H.-  Hoopingamer's  Golden  Glow. 
N.  Nelson's  Golden  Glow. 
T.  Towne's  GoWen  Glow. 

The  above  summary  of  twenty-four  variety  tests  shows  an  average  range  in  yield  of  23.77 
bushels  between  the  highe&t  and  lowest  yielding  varieties.  It  indicates  the  need  of  such 
tests  coverine  a  series  of  years  in  all  corn  growing  localities  in  order  to  ascertain  which 
standard  or  local  variety  is  best  suited  to  be  accepted  as  the  best  Variety  tor  the  locality. 
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TABLE  NO.  3— 


VARIETY  TEST,  EXRERIMENT  STATION  1919 


Golden  GkmCelMck). 
Dunein. 


Early  Sihr«r  Sang. . . . 
GoIdaiGlow(olieok). 
Pickett. 


White  Cap  FoDcB 

Golden  Glow  (ofaeok). 

Pride  of  North 

White  Cap  Ogemaw. 


ow  (check).. 

OW  B.  WlBO. 

ow  M.  Wise, 
ow  (check).. 


Variety  Name. 


Golden  G 

Golden  G 

GoMenG 

(Golden  G 

Shovar  Y.  Dent. 

E.  SUrer  King,  Sannaw. . 

Gokion  Glow  (check) 

GoUenGlow 

Golden  Glow.  Cheboygan. 
(}olden  Glow  (check) 


Mosture 

Quality. 

in%. 

793 

852 

756 

409 

822 

392 

825 

352 

731 

348 

703 

87 

8«3 

352 

703 

417 

en 

29.5 

785 

352 

832 

351 

098 

301 

743 

352 

751 

339 

725 

335 

778 

352 

728 

30 

067 

324 

807 

352 

SheDinc 


864 
840 
663 
876 
876 
863 
864 
83.8 
863 
852 


864 
882 
863 
840 
846 
863 


14% 


86  3S 

78  33 

76  39 
86  35 
70  96 
81  64 
86.31 
56.13 
49  43 
86  35 

85  90 
70.97 

86  35 

77  96 
74  II 
86  35 
62  97 
67  21 
86  33 


THE  LESSON  OF  1917  AND  1918 

The  costly  and  almost  disastrous  experience  of  1917  and  '18,  demon- 
strated beyond  argument  that  the  ordinary  methods  of  selecting  and 
curing  seed  com  practiced  up  to  that  time,  were  not  dependable.  The 
safety  of  the  entire  crop  was  endangered  by  the  abnormal  weather  con- 
ditions of  the  fall  of  1917,  and  extremely  severe  winter  weather  of  1917 
and  '18,  and  the  lack  of  widespread  selection  in  the  field  and  proper 
curing  of  seed  com.  Even  in  an  average  season  there  is  a  great  loss  in 
yield  through  the  failure  on  the  part  of  a  great  number  to  follow  proper 
methods  of  seed  selection. 

During  the  early  spring  of  1918,  it  was  necessary  for  the  Michigan  War 
Preparedness  Board  to  secure  from  outside  sources  approximately  100,000 
bushels  of  seed,  or  about  two-fifths  of  the  seed  com  planted  in  Michigan, 
in  order  to  plant  a  nearly  normal  acreage.  This  com  was  brought  largdy 
from  New  York,  New  Jersey,  Delaware  and  South  Dakota.  ^Hie  eastern 
com  was  of  high  germination  and  proved  to  be  excellent  for  ensilage  pur- 
poses. The  western  com  was  not  in  such  good  condition,  but  proved 
in  many  instances,  to  be  well  adapted  for  grain  purposes  and  will  un- 
doubtedly prove  to  be  of  lasting  influen<!e,  particularly  the  Wimples  and 
Silver  King  varieties  distributed  in  southern  Michigan. 

The  dire  conditions  resulting  from  the  adverse  conditions  of  1917 
and  '18,  were  met  successfully,  chiefly  due  to  the  fact  that  Michigan's 
War  Board  realized  the  great  importance  of  the  com  crop,  during  "wwt 
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times,  and  advanced  approximately  |350,000  to  serve  as  a  revolving 
fund  for  the  purchase  of  seed  com.  Their  action  resulted  in  securing 
enough  seed  at  an  early  date  for  the  production  of  an  almost  normal 
crop.  During  peace  times,  it  is  extremely  doubtful  that  a  like  fund  could 
be  made  available.  Should  the  same  weather  conditions  result. as  in 
the  fall  of  1917,  and  find  the  same  methods  followed  in  selecting  seed, 
Michigan  farmers  would  face  a  much  greater  loss  than  was  experienced 
in  1918. 

The  wide  spread  field  selection  of  seed  corn  in  the  fall  and  the  proper 
storing  of  early  selected  ears  would  make  such  a  calamity  to  the  corn 
crop,  as  was  threatened  in  1917,  impossible,  and  would  greatly  increase 
annual  returns.  It  is  sincerely  hoped  that  a  number  of  favorable  seasons 
will  not  lull  Michigan  farmers  into  a  sense  of  false  security,  and  that  the 
practice  of  field  selection  and  proper  storing  of  seed  corn  will  be  more 
wide  spread  than  it  was  even  in  the  fall  of  1918,  following  the  great 
seed  com  famine. 

No  two  factors  will  go  further  toward  immediately  increasing  the 
yields  of  corn  in  Michigan,  than  the  proper  selection  and  handling  of 
seed  corn. 


SELECTING  AND  CURING  SEED  CORN 

The  common  practices  of  selecting  seed  corn  frwn  the  crib  or  when 
husking  the  general  crop  are  too  costly  to  be  continued.  Such  corn 
usually  germinates  poorly  and  may  result  in  poor  stands.  It  is  ex- 
tremely important  tiiat  tilie  most  mature  and  highest  yielding  com  of 
each  season's  crop  be  selected  in  the  field  and  properly  stored  to  furnish 
seed  for  planting  the  next  spring. 

ADVANTAGES  OF  FIELD  SELECTING  SEED  CORN 

The  great  advantage  of  selecting  seed  com  in  the  field  before  the  crop 
is  harvested  lies  in  the  fact  that  mature  corn  is  secured  and  that  a  study 
of  the  plant  on  which  the  ear  grew  and  of  its  environment  can  be  made. 
In  selecting  from  the  shock  or  from  the  crib  little  is  known  of  the  par- 
ent plant  or  the  conditions  under  which  it  grew.  Corn  which  has  stoo'l 
in  the  shock  or  in  the  crib  is  more  or  less  seriously  injured  by  the  de- 
velopment of  molds  or  by  freezing  while  in  a  moist  condition. 

It  has  been  demonstrated  *  that  the  corn  plant  is  easily  altered  by 
proper  selection  methods.  Yield,  time  of  ripening,  position  and  charac- 
ter of  ear  and  even  feeding  value  can  be  changed  within  wide  limits. 
Field  selection  and  proper  storing  as  compared  with  prevailing  selection 
methods  will  usually  increase  the  yield  of  ordinary  com  varieties  from 
se\'en  to  ten  bushels  per  acre.  Enough  corn  to  plant  twenty  acres  can 
be  easily  field  selected  in  a  day's  time  by  one  man.  With  a  seven-bushel 
increase  per  acre  the  corn  grower  who  plants  twenty  acres  of  com  will 
be  rewarded  with  140  bushels  in  his  next  season's  crop  or  at  present 
prices  ?140  a  day  or  more  for  his  labor  in  field  selecting  and  storing — 
admittedly  a  profitable  day's  work. 
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HOW  TO  FIELD  SELECT  CORM  FOR  SEED 
The  proper  time  to  field  select  seed  corn  is  in  late  September  or  dar- 
ing October  wUeti  corn  is  siifflciently  mature  and  ready  to  husk.  Id  mak- 
ing the  selection,  the  best  way  is  to  walk  down  the  fows  with  a  sack 
tied  over  the  shoulders,  or  carrying  a  basket,  plucking  those  ears  which 
are  considered  desirable.  Mature  ears  borne  on  vigorous  plants  grow- 
ing under  average  conditions,  which  are  caiTied  at  the  right  height, 
about  the  center  of  the  stalk  or  just  below,  and  with  tips  slightly  droop- 
ing, should  be  selected,  then  properly  stored.  Ears  should  not  be  taken 
from  lodged  or  "down"  stalks,  since  the  root  systems  of  such  plants 
may  have  been  weakened  by  fungous  diseases,  whit-h  may  be  carried  iu 
tlie  seed. 

If  field  is  to  be  harvesteil  for  silage,  or  is  immature,  due  to  early 
frost,  vigorous  plants  carrying  heaviest  and  most  mature  ears  should 
bo  cut  and  shocked  at  e<lge  of  field.  AWer  standing  for  several  day,'*  or 
until  ears  are  firm,  the  ears  should  be  husked  and  cured  for  seesl. 

Further  selection  for  unifonnity  of  type  and  compoeition  can  be  made 
through  the  winter  or  when  making  the  germination  test.  By  proper 
field  selection,  any  farnicr  in  Micliigan  has  it  in  his  power  to  markedly 
improve  his  corn  variety. 
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11.     Selecting  seed  corn  before  cuttios  f< 

VIgoroUB  stalka  carrying  sufflrlcnlly   n 


pe<I  attee 
a  of  JnBon  Woodman,  VanBnren  County,   Sept.  1019) 


CURING  AND  STORING  SEED  CORN 

Good  seed  com  can  only  be  secured  by  thoroughly  drying  carefully 
selected  ears  before  being  exposed  to  freezing  weather.  In  late  Septem- 
ber and  during  October,  corn  as  it  comes  from  the  field  contains  from 
thirty  to  forty  percent  moisture.  In  this  condition  it  is  easily  damagetl 
by  molding  and  freezing.  In  order  to  retain  its  vitality  it  must  be 
rapidly  dried  so  as  to  pass  through  the  winter  with  a  moisture  content 
of  twelve  to  fifteen  percent. 


12.     Practical  metbodB  of  drfing  seed  c 
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Immediately  after  harvest^  Qorn  for  seed  should  be  placed  where  it 
will  receive  free  ventilation  in  order  to  dry  rapidly.  No  two  ears  should 
be  allowed  to  touch.  Many  excellent  devices  for  drying  and  curing  seed 
com  are  in  common  use.  The  ears  may  be  strung  on  binder  twine  and 
hung  from  a  rafter.  Wire  racks  on  which  the  ears  are  impaled  may 
be  made  from  woven  wire  fences,  or  may  be  purchased.  Racks  may  he 
easily  constructed  from  two-by-fours  and  laths  on  which*  the  ears  may 
be  laid.  These  racks  should  be  placed  in  the  attic  or  spare  room  in  the 
house,  tool  room,  etc.  A  well  ventilated  room  is  necessary.  A  cellar 
without  furnace  is  as  a  rule  a  poor  place  to  store  seed  corn.  During 
the  early  period  of  drying  all  windows  should  be  opened  so  as  to  remove 
excess  moisture. 

Com  properly  dried  will  not  be  greatly  damaged  by  freezing  but  it 
is  best  to  store  where  it  will  not  be  exposed  to  extreme  cold. 

Where  large  amounts  of  seed  are  to  be  handled,  special  com  drying 
houses  are  desirable,  equipped  with  numerous  windows  or  panels  which 
will  give  free  circulation  of  air,  and  a  stove  to  furnish  artificial  heat  to 
hasten  drying  and  prevent  freezing. 

SEED  CORN  DRYING  HOUSE 

For  the  man  who  wishes  to  engage  in  the  production  of  improved 
seed  corn  and  its  sale  for  seed  year  after  year,  a  seed  corn  drying  house 
is  essential.  In  even  the  most  unfavorable  fall  and  winter  seasons,  com 
may  be  properly  dried  and  protected  from  freezing  by  the  use  of  artificial 
heat  used  in  connection  with  proper  ventilation.  A  drying  room  or  dry- 
ing house,  given  over  entirely  to  corn  can  be  safe-guarded  against  mice 
and  insects  and  will  provide  an  excellent  place  for  selection  for  improve- 
ment during  the  winter.  Since  it  can  be  kept  under  lock  and  key,  chil- 
dren and  strangers  will  not  disturb  the  work  under  way. 

Such  a  drying  house  can  be  built  at  a  cost  of  from  f200  to  f500  and 
will  have  a  capacity  of  from  800  to  1000  bushels.  During  a  season  such 
as  1917,  a  corn  drying  house  filled  to  capacity  would  have  been  paid 
for  several  times  over  in  the  resulting  sale  of  properly  cured  seed.  The 
drying  house  also  furnishes  a  proper  room  for  preparing  corn  for  ship- 
ment, ear  row  work,  keeping  records,  etc.  It  should  be  equipped  with 
racks  or  hangers  of  a  convenient  type,  should  be  provided  with  free 
ventilation  and  heated  for  at  least  three  weeks  after  the  com  is  first 
hung  with  all  ventilators  open.  During  a  cold  snap,  heat  should  be  ap- 
plied during  the  winter.  The  cheaper  type  of  round  bellied  stoves,  or  an 
old  stove  that  has  been  discarded  will  furnish  sufficient  heat. 

A  number  of  these  corn  drying  houses,  say  five  or  more  to  each  county 
in  central  and  southern  Michigan,  will  insure  the  planting  each  year 
in  Michigan  of  seed  corn  of  high  germination.  The  best  com  for  Michi- 
gan, generally  speaking,  is  native  Mdchigan  grown  stock.  For  silage 
purposes  in  northern  Michigan  there  are  no  better  varieties  than  corn 
from  central  Michigan,  and  in  central  Michigan,  either  home  grown 
stock  or  corn  from  southern-  Michigan,  will  prove  best  for  silage.  The 
men,  who  make  it  a  business  of  growing  seed  and  are  properly  equipped 
for  curing  and  preparing  for  shipment,  can  be  assured  of  profitable 
returns. 


EXPERIMENT  STATION  Bt]3J.ET]N 


ck,  wblch  tDioKi  proper  curlnf.  made  trom  2x4'i  and  latb. 


-  14.     A   Med   L-oro   Sblpplns  Crate. 


alpped  on  Ibe  ear  abould  be  carried  Ii 
protect  (rom  mice  or  rate.    Ibe  »pi 
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TESTING  GERMINATION 


"Test  don't  giiess"  was  first  applied  to  corn  by  Mr.  P.  G.  Holden,  a 
native  of  Michigan,  in  pointing  out  the  importance  of  testing  the  ger 
mination  of  each  ear  of  com  to  be  planted.    TJareless  methods  of  stor- 
ing seed  corn  make  it  absolutely  imperative  that  seed  com  should  be  * 
tested  before  planting. 

Experience  has  shown  that  it  is  impossible  to  surely  distinguish,  by 
outward  appearance,  or  the  knife  blade  test,  between  ears  of  good  ger- 
mination and  ears  of  low  vitality.  The  only  accurate  method  is  testing 
in  the  germinator.  The  sawdust  box,  sand  box  or  rag  doll  tester,  and 
special  manufactured  seed  corn  germinators  are  all  efficient. 

THE  SAWDDSrBOX  TESTER 

Construct  square  box  2  ft.  by  2  ft.,  3  inches  deep.  Cut  piece  of  white 
clotb  to  fit  and  mark  off  in  center  w^ith  heavy  lead  pencil  a  square 
20"  X  20";  divide  into  100  squares  2"  x3".  Number  upper  squares  1,  2, 
3,  4,  5,  6,  7,  8,  !),  10  at  top,  and  left  side  row  1,  11,  21,  31,  41,  51,  61,  71, 
81,  91. 

Place  one  inch  of  sawdust  moistened  in  warm  water  in  bottom  of 
box,  pack  firmly  and  smooth  evenly.  Moisten  marked  cloth  and  spread 
over  sawdust  on  box. 

Number  ears  to  bo  tested  and  place  where  they  will  be  undisturbed. 
Extract  with  penknife  six  kernels  from  each  ear  beginning  near  butt 
and  turning  oar  slightly  as  each  is  extracted  taking  last  near  tip. 
Place  kernels  in  square  numbered  to  correspond  with  ear,  germ  face 
up,  tips  toward  the  bottom  of  box. 


IS.  lOO  cnra  F]ia  be  leBlrd  n(  our  time  In  tfie  eqiiiI  or  cnrlb  box  sermtDOtor.  Bbown  tbeit. 
SIt  kernels  from  Each  numbErcd  cur  iiro  pluDted,  et^na  face  up,  tips  dowD,  IL  eacti  Nun- 
The  rowB  at  edge  of  box  are  numbered  1,  2,  3.  4,  5,  6,  T,  8,  9,  10,  and  alODg  fop  i.  11, 
21.  SI,  41,  SI.  ul.  Tl  61.  01.  ttiuB  Indicating  tbe  number  at  each  square.  Nnmbcn  nif- 
ing  from  1  to  10  are  altached  to  ears  to  be  tested,  aud  kemela  from  eacb  ear  planted  la 
square  ot  corresponding  number.  The  und  or  eitth  Is  kept  propeiir  motatened  and  tial 
IB  read;  to  read   In   from  10  to  li  dara.     Six  atroDg  aprouU  Id  a   square  show  deslnU* 
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Whea  all  squares  are  filled,  cover  with  moistened  cloth  22"  x  22". 
A  third  cloth  or  sack  should  be  spread  over  box  and  1^"  of  moist  saw- 
dust spread  evenly  over  top. 

Place  box  in  warm  room  in  slightly  inclined  position  so  that  the  tips 
point  down. 

Inspect  after  several  days  and  moisten  if  necessary.  The  test  is  ready 
to  read  in  seven  days.  In  taking  test,  roll  back  upper  cloth,  removing 
sawdust  and  carefully  remove  cloth  over  kernels. 

Kernels  from  good  ears  should  show  vigorous  sprout  and  root  de- 
velopment. Kernels  which  fail  to  grow,  or  which  produce  weak  sprouts, 
or  moldy  sprouts,  come  from  ears  unfit  for  seed  and  the  ears  correspond- 
ing to  their  numbers  should  be  discarded. 

THE  BAG-DOLL  TESTER 

Cut  cloth  (cambric,  muslin,  or  flannel)  into  strips  five  feet  long  and 
ten  inch^  in  width.  Bisect  lengthwise  with  heavy  pencil  line.  Be- 
ginning about  fifteen  inches  from  end  draw  eleven  cross  lines  at  right 
angles  to  center  line,  three  inches  apart.  Number  spaces  from  one  to 
ten  on  upper  side  of  line  and  eleven  to  twenty  on  lower  side. 

Select  and  number  ears  to  be  tested.  Dampen  cloth  and  lay  out 
smoothly   on   table.     Remove   six   kernels   from    different   parls   of   ear 


Kemelfl  wbLch  stiow  Btront;  Hprouts,  trri-  from  n 
mra  which  are  aare  for  seed  purpOBPs.  Kfroelx.  wl 
iDOldy  sprouts,   iodlcnte  Eara  which  should   be  dlBcnriLm. 

number  one  and  place  germ  side  up  in  »pace  number  one,  tips  pointing 
in  same  direction.  I'roceed  with  each  ear  in  like  manner.  When 
spaces  are  filled  roll  carefully  so  as  not  to  displace  kernels  and  tie  roll 
around  center  with  string,  place  each  roll  as  flnisheil  in  bucket,  cover 
with  lukewarm  water  for  several  hours.  Urain,  and  cover  top  with 
damp  cloth  or  newspaper.  IMaee  in  warm  room.  After  several  days 
moisten  with  wiii-m  water.  On  seventh  day  test  Is  usually  ready  to  read. 
To  read  test  unroll  cloth  carefully  on  table  and  study  kernels  in  each 
s(|uare.  Discard  all  ears  corresponding  to  squares  showing  dead  ker- 
nels which  produced  weak  sprouts  or  mouldy  sprouts.  Save  for  phnil- 
ing  ears  with  kernels  showing  strong,  clean,  stem  and  root  sprouts. 
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COMPOSira  TEST 


To  test  germination  of  stielled  corn  or  to  secure  approximate  coadi- 
tion  of  ear  corn  a  composite  test  of  100  kernels  should  be  made.  In  tak- 
ing samples  of  ear  corn,  extract  100  liemels  from  each  of  100  ears 
representative  of  entire  lot.  Place  liernels  in  rag  doll  or  aawdnat  box. 
After  seven  days  count  lierneU  which  show  strong  germination.  It  will 
pay  to  ear  test  com  of  less  than  95%  germination. 


I  Eood   Bod,  pluwed   Id  (alt  or  curl}'  spring  makei  an  cicellcDt   tonDdstlon   far  a  bit 


THE  CULTURE  OF  CORN 

Corn  thrives  best  on  loauis  and  clay  loams,  suffi 
well  charged  with  organic  matter  and  the  mineral 
It  is  not  well  adapted  to  light  sandy  soils  or  poor 
is  often  possible  by  the  addition  of  manure,  the  tnm 
manuring  crop,  and  applications  of  mineral  fertll 
loams  produce  good  crops  of  corn.    It  is  also  pose 
drained  clay  and  muck  areas  and  secure  good  yields  from  suflBcioitJT 
early  varierties,  but  the  most  profitable  and  successful  crops  result  on 
fertile  loams  and  clay  loams,  and  it  is  on  these  soils  that  extensiTe 
corn  production  occurs  and  should  be  most  largely  encoura'gfid. 


aXt-BRlUEKT  STAtlON  DOLLElTN 


10.     Thorough  flttlng  o 
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PREPARING  CORN  LAND 

Fall  plotcing  or  early  spring  plotcing  to  a  depth  of  7  inches  or  tnore, 
ifi  the  best  beginning  for  a  good  seed  bed  for  corn.  Frequently  the  gain 
in  crop  yields  resulting  from  early  and  deep  plowing  in  fall  or  early 
spring,  as  compared  to  late  spring  plowing,  is  sufficient  to  more  than 
offset  the  entire  cost  of  plowing.  Moisture  is  retained,  the  seed  bed 
settles  firmly,  and  insects  are  largely  controlled  when  land  is  plowed 
in  the  fall. 

Fall  plowed  land  should  be  allowed  to  go  through  the  winter  in  tho 
rough,  that  is,  as  turned.  In  this  shape  it  catches  and  holds  snow  and 
absorbs  rain.  As  soon  as  in  condition  to  be  worked,  fitting  with  disc, 
harrow  or  spring  tooth  should  begin  in  the  spring.  Early  spring  plowing 
should  be  followed  by  roller  and  harrow. 

The  thorough  fitting  of  the  seed  bed  for  corn  saves  labor  in  later 
cultivations,  as  well  as  increasing  the  yield.  At  intervals  of  ten  dars 
or  two  weeks  either  fall  or  spring  plowed  land  should  be  harrowed  or 
disced  thoroughly,  beginning  as  soon  as  ground  can  be  worked  in  the 
spring.  When  fitting  the  seed  bed  weeds  can  be  most  economically  con- 
trolled, and  a  great  saving  accomplished  in  the  time  and  expense  neces- 
sary in  controlling  weeds  after  planting  the  crop.  Harrowing  and  disc- 
ing before  planting  are  much  less  costly  methods  of  weed  control  than 
cultivating  between  the  rows,  and  in  these  times  of  high  labor-cost, 
thorough  preparation  before  planting  is  an  important  step  towards 
economy  of  production. 

It  is  usual  to  plant  corn  after  sod,  applying  manure  before  plowing. 
Sod  land  is  generally  more  easily  prepared  in  the  fall  and  early  spring. 
The  early  plowing  gives  time  for  the  thorough  incorporation  of  sod  and 
manure  with  the  soil.  Corn  planted  on  land  prepared  late  in  the  spring 
is  much  more  liable  to  injury  from  drought,  insects,  and  weeds. 

When  it  is  necessary  to  plow  late  in  the  spring  for  corn,  the  gronnd 
should  be  very  thoroughly  rolled  to  compact  firmly.  The  rolling  shouM 
be  followed  by  thorough  and  frequent  discing  and  harrowing. 

A  good  seed  beil  for  corn  should  be  well  settled  at  the  bottom  of  the 
furrow  slice  and  as  approaching  the  condition  known  as  "garden  tilth** 
as  nearly  as  possible  at  the  surface. 


FERTxLIZING  THE  CORN  CROP 


Corn  makes  excellent  u.se  of  manure.  Applications  previous  to  plow 
ing  or  when  fitting  the  land  of  G  to  S  tons  of  manure  are  followed  bt 
a  marked  increase  in  yield.  The  use  of  Acid  Phosphate,  or  a  fertiliser 
high  in  Phosphorus,  in  connection  with  manui'e,  results  in  further  in 
creasing  the  yield  ami  noticeably  hastens  maturity.  The  application 
of  200  to  *M)i)  lbs.  of  Acid  l*h()si)hate  or  of  a  conunercial  fertilizer  higlJ 
in  Phosphorus,  is  recommended. 

On  light  or  badly  run  land,  a  complete  fertilizer  such  as  a  2-10^2  or 
a  2S2,  carrying  Nitrogen,  IMiosphorus,  and  Potash  may  give  good  re^ 
turns. 

On  muck  soils  fertilizers  high  in  Potash  and  Phosphorus  are  necessary 
for  continued  success  with  corn. 
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Best  reanlta  are  secured  from  fertiliser  by  applying  broadcast  when 
fitting  seed  bed.  An  amount  of  more  than  150  lbs.  per  acre,  drilled  In 
the  rows,  may  cause  concentration  of  corn  roots  close  under  the  hill, 
or  injure  sprouting  Keed,  thus  leaving  the  crop  in  poor  condition  to  with- 
stand periods  of  drought.  On  light  soil,  when  planting  lale  under  dry 
conditions,  the  use  of  not  more  than  half  this  amount  may  be  advisable.' 

YIELDS  PER  ACRE  OF  HANDSED  CORH  IN  A  CORN,  WHEAT,  AND   CLOVER 
ROTATION,  1911-1916 
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The  foregoing  resaltB  from  rotation  and  fertilizer  experiments  at  the 
Michigan  Agricultural  College,  covering  a  period  of  six  years  are  re- 
porter! by  I'rofessor  V,  M,  Sh«esmith  in  the  annual  report  of  the  State 
Board  of  Agriculture  for  1917,  Farm  Crops  Division  f 
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PLANTIHG  CORN 


The  most  favorable  time  to  plant  corn  varies  with  the  latitude  alti- 
tude, soil  and  drainage  condition,  and  location  with  reference  to  large 
bodies  of  water.  In  southern  Michigan  tlie  average  range  of  the  beet 
period  for  planting  is  from  May  Ist  to  20th;  in  central  Michigan  cono- 
ties  May  10th  to  25th ;  and  in  the  northern  part  of  the  Lower  Peninenli 
and  in  the  Upper  Peninsula  May  20th  to  June  5th.  In  goneral,  early 
plantings  within  the  periods  named  are  advisable.  In  exceptionally 
early  seasons  corn  c»n  be  planted  safely  at  an  earlier  date  than  gireo 
above  and  in  extremely  late  seasons  the  planting  time  may  be  delayed 
to  a  later  date  than  Indicated. 

The  best  time  to  plant  corn  varies  also  with  individual  seasons ;  hence, 
the  old  sign  of  the  Indians  for  a  safe  planting  time — "when  the  learew 
of  the  White  Oak  are  the  size  of  squirrel's  ears" — can  be  taken  as  au 
excellent  guide.  Long  years  of  observation  have  proven  the  depenila- 
bility  of  this  Indian  sign. 

Rate  of  Plantiiig: 

The  advisable  rate  of  planting  depends  on  length  of  growing  season 
and  fertility  of  soil.  In  southern  Michigan  counties  on  fertile  com 
ground  the  usual  method  is  to  plant  in  hills  42  to  44  inches  apart, 
dropping  three  kernels  per  hill  or  drilled  in  rows  42  to  44  inches  apart 
dropping  a  kernel  every  14  inches.  On  lighter  soils  of  the  extreme 
southern  counties  it  is  usual  to  plant  2  kernels  per  hill  44  inches  apart. 


21.    Com  start!  beat  on  a  nell  surfnced  seed  bed  wllh  furrow  iH<*  w«n  Mttlrd. 

In  central  Michigan  the  usual  di.stance  between  hills  is  .IS  to  i'- 
inches,  dropping  y  kernels  per  hill  or  planting  in  rows  38  or  42  inches 
apart  with  a  kernel  every  12  to  14  inches. 

In  northern  Micliigini,  sections  3  and  4,  com  is  n-sually  planted  in  hillK 
3  or  4  kernels  per  hill,  3G  to  38  inches  apart.  The  varieties  are  smaller 
and  seed  can  be  planted  thicker. 

For  silage  the  rates  above  mentioned  ujay  be  use<l  if  part  of  the  field 
is  to  be  handled  for  grain.  Somewhat  thicker  planting,  drilling  in 
rows  36  to  42  inches  apart  with  kernels  every  10  inches  apart,  will  in- 
crease the  tonnage. 
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For  s;raiii  purposes  from  4  to  5  quarts  per  acre  is  sufBcieut,  and  for 
silage  purposes  the  rate  of  planting  ranges  from  5  to  8  quarts  per  acre. 

The  depth  of  planting  corn  varies  with  the  soil.  On  well  drained 
loams  IH  to  2^  inches  is  the  proper  depth  and  on  heavy  clay  or  «lay 
loams  1  to  2  inches. 

CULTIVATIRG  CORN 

It  is  an  excellent  practice  to  harrow  immediately  after  planting  with 
smoothing  harrow.  On  heavy  land  it  is  safe  to  use  a  spike  tooth  harrow, 
with  teeth  set  slanting,  until  the  com  appears  above  the  ground.  The 
weeder  may  be  employed  until  the  torn  is  6  to  8  inches  in  height.  The 
first  cultivation  with  the  corn  cultivator  may  be  made  as  soon  as  the 
com  is  high  enough  so  that  the  rows  can  be  easily  followed.  This 
cultivation  should  be  deep,  at  least  4  op  5  inches  and  close  to  the  rows. 
The  second  cultivation  ahould  come  from  5  to  8  days  later,  and  should 
not  be  quite  so  deep.     Throwing  dirt  to  the.plants  when  making  early 


22.     Frequent  shiiUon-  cultivation!!  an  necrGBdr;  to  coutrol  weeds  nud  keep  surface 
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cultivatious,  covers  and  kills  small  weeds  in  row.  The  following  culti- 
vations should  be  made  at  intervals  of  one  week  to  ten  days,  and  should 
be  shallow,  not  going  to  more  than  3  inches  in  depth.  Care  should  be 
taken  not  to  approach  too  near  the  corn  plants,  in  later  cultivations,  thus 
causing  injury  through  pruning  feeding  roots.  It  should  be  kept  in  mind 
that  after  a  period,  of  35  to  40  days'  growth,  the  roots  of  the  corn  plant 
interlace  between  the  rows,  and  closely  approaching  tlie  surface,  filling 
the  space  between  the  hills  with  u  dense  net-work  of  fine  feeding  roots. 
Cultivation  deeper  than  2  or  3  inches  or  too  close  to  the  plant  at  this 
time  will  cut  these  important  feeding  roots,  and  cause  a  decrease  in 
yield. 

From  four  to  six  cultivations  are  usual,  depending  on  the  season. 
Additional  cixIHvatjonB  generally  give  a  slight  increase  in  yield,  but  too 
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many  cultivations  may  cost  more  than  the  increase  in  yield  will  pay 
for.  The  numiber  of  cultivations  necessary  will  depend  on  the  seawn 
and  the  condition  of  the  land.'  It  is  imperative  that  cultivation  be  suffi- 
ciently frequent  to  effectively  control  weed  growth.  Thorough  prepara- 
tion before  planting  will  lessen  the  number  of  ■cnltivations  necessary  as 
compared  to  land  not  so  well  fitted. 

Cultivators  carrying  numerous  small  shovels  or  blades,  de.><igiied 
to  accomplish  thorough  surface  cultivation,  have  rapidly  displaced  tbe 
old  type  of  corn  cultivators  carrying  larger  and  few^r  shovels. 


ShaUow    cultlvulinn   la   flilvlBnble    to    prevent    pruning   of   surlace   ttciias    rootl. 

HARVESTIHG  CORN  FOR  GRAIH 

Corn  is  ready  to  harvest  when  fully  mature  or  when  growth  is  sti^ 
ped  by  heavy  frost,  lu  Uichigan  the  usual  method  is  to  cut  and  shoA, 
husking  later  from  the  shock  and  storing  in  cribs. 

Under  average  conditions,  the  moisture  content  in  Michigan  corn, 
at  the  time  of  hardest,  ranges  from  ^5  to  as  high  as  40%,  It  is,  there- 
fore, advisable  to  store  in  cribs  properly  constructed  to  offer  proper 
ventilation.  The  cribs  should  be  made  narrow,  or  if  broad,  should  l>f 
proviiled  with  central  ventilation,  made  of  properly  spaced  boards  or 
of  wire  attached  to  frames. 

The  accompanying  picture  No.  24,  shows  crib,  constructed  by  Dean 
R.  S.  Shaw  of  the  Michigan  Agricultural  College,  for  storing  ear  coni. 
This  crib  has  given  excellent  service  during  years  when  ear  corn  was  hi^ 
in  moisture  content. 

HARVESTING  FOR  SILAGE 

It  has  been  estimatetl  that  from  40  to  50%  of  Michigau'.-*  corn  pro)' 
goes  into  the  silo.  In  many  counties  of  northern  Michigan  90%  of  the 
corn  crop  is  grown  for  silage  purposoM.  The  widespread  use  of  the  sil" 
has  carried  corn  growing  to  many  counties  in  northern  Michigan.  Dur- 
ing years  of  early  fail  ffosts  the  pieseuce  of  a  great  number  of  silos  in- 
sures the  safety  and  the  proper  harvest  and  most  economical  use  of  a 
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great  part  of  the  crop.  The  individual  can  secure  excellent  insurance 
against  loss  of  feed  due  to  early  frosts  by  providing  sufficient  silo  capff- 
city.  The  building  of  more  silos  throughout  the  state  tends  to  increase 
the  importance  and  dependability  of  the  corn  crop. 


V  pni^tlral  and  Ecouomloal  Type  o(  Cam  Crib. 

butlt   with  prniKTl)'   spaced  aldtng  nnfl   BuIBclpnIlj'  nnrraw    to  |)n>- 

tuiimruticu    "nil    board    fltrlpB    on    two -bj-tours,    or    wire    uiesli    imrtillonH    ilowu    eeuler    ot 
crib. 

PhoCoErapb  taken  on  farm  of  n^nn  R,  S.  Shnw.  East  LanBlng.  This  rrib  is  3  ft  x  le  ft 
.....  ..._..   ..  _...      ,. .......  m  jojfl  m  J,  pgg(  igj.  maurfni  of  IBO.aS.     The  cnpudtj- 

The  best  time  to  cut  corn  for  ensilage  is  when  the  crop  has  practically 
matured  but  retains  enough  moisture  to  make  succulent  silage.  At  thin 
stage  the  kernels  are  dented  and  glazed,  and  the  lower  leaves  of  the  plant 
are  brown.  Almost  two-thirds  of  the  food  value  of  the  mature  corn 
plant  is  in  the  ear,  hence  it  ia  desirable  that  a  good  ear  developinent,  a» 
well  as  a  vigoroiiH  growth  of  stalk,  be  producctl. 
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NO.  4.  YIELD  OF  DIGESTIBLE  HATTER  IN  CORN 
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The  forgoing  table  (No.  4)  from  Farmers'  Bulletin  No.  578,  U.  8. 
D.  A.,  shows  the  yield  of  digestible  matter  in  tlie  ear  and  in  the  stalk  of 
the  corn  plant. 
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HO.  5.  CHEMICAL  CHANGES  DURING  GROWTH  OF  CORN  PLANT 
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plHDt.    The  stud;  of  tbis  table  brings  out  the  tact  tkit  u* 

^re  of  food  material  la  produced  wben  kemela  are  Kl*K<d  <"  ™? 
nde  when  com  la  cut  wben  tbe  kemela  an  glued  aod  d«aM> 
tt;  BuScient  malature  to  make  anccDleat  allage. 
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When  corn  is  iojured  by  heavy  frost  it  sbonld  immediately  be  put 
into  the  silo  to  prevent  rjipid  drying  out.  When  corn  has  lost  too  much 
water,  due  to  over  maturity,  or  after  freezing,  to  make  succulent  silage, 
water  in  eufflcieut  amounts  should  be  added  when  the  silo  is  filled. 

The  practice  of  snapping  the  ears  from  the  corn  and  making  silage  of 
stover,  reduces  the  feeding  value  of  the  silage.  This  method  may  be  a 
convenient  way  to  handle  stover  where  ear  corn  is  used  to  feed  hogs  or 
other  stock,  but  it  cannot  be  expected  that  silage  made  from  stover  will 
produce  as  good  gains  with  livestock  as  silage  made  from  stalks  carrying 
the  ear.  Stover  silage  is  a  cheap  form  of  roughage  for  carrying  breed- 
ing stock  or  feeders  over  winter,  but  is  not  advised  for  feeding  dairy 
stock  for  production  or  for  fattening  beef  animals. 

Oood  fields  of  silage  com  will  yield  from  12  to  16  tons  of  silage 
marterial  per  acre. 

HOGGING  DOWN  CORH 

Hogging  down,  or  pasturing  off,  corn  with  hogs  is  a  practice  which  has 
gained  rapidly  in  lower  Uichigan  counties  during  the  past  few  years  of  la- 
bor scarcity.  It  has  been  proven  by  numerous  fexperiments  that  this  metlio<l 
of  harvesting  corn  is  economical  in  saving  labor  of  harvesting  and  of 
feeding,  and  also  from  the  standpoint  of  the  gain  and  weight  of  liogs 
being  fattened.  The  manure  produced,  is  left  directly  on  the  ground, 
thnfl  benefiting  the  land  and  preventing  a  waste  of  fertility.  Corn  may 
be  pastured  in  the  field  with  sheep  in  the  same  manner. 

One  man  can  handle  a  larger  acreage  of  corn  and  feed  out  more  hogs 
under  this  system  than  by  other  methods.  The  hogs  should  not  be  al- 
lowed to  cover  too  much  ground  at  one  time.  ■  A  good  practice  is  to  fence 
ofT  the  part  of  the  field  to  be  hogged  down  by  use  of  a  2  ft.  woven  wire 
fence,  held  by  anchor  posts  at  either  side  of  the  field  and  supported  by 
occasional  posts  or  tied  with  binder  twine  to  hills  of  corn.  Hogs  should 
be  turned  in  when  corn  is  in  the  hard  dough  or  almost  mature  stage. 


2Q.     AlfBlta  par«  tbe  war  f°'  blK  jMii  of  com. 
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All  or  part  of  the  field  may  be  hogged  down.  Four  to  eight  acres  can 
be  fenced  off  at  a  time.  When  the  area  is  cleaned  up,  fences  should 
be  moved  to  include  an  equal  area  of  standing  com. 

Under  average  conditions,  in  corn  yielding  40  bushels  or  80  baskets 
per  acre,  4  to  6  hogs  can  be  carried  per  acre.  Heavier  yields  will  canr 
more  hogs.  It  will  take  6  to  8  weeks  for  four  or  six  hogs  to  clean  up  an 
acre  of  good  corn. 

It  is  advisable  to  plant  rape,  rye,  or  soybeans  with  corn  which  is  to 
be  hogged  down.  Bape  should- be  planted  at  the  rate  of  two  pounds 
per  acre  of  Dwarf  Essex  Rape  at  the  last  cultivation  and  rye  at  the  rate 
of  one  bushel  per  acre  at  the  last  cultivation.  A  mixture  of  the  rape  and 
rye  is  often  more  effective  for  late  fall  pasture  than  either  seeded  alone. 
Rye  and  vetch,  at  rates  of  1  bushel  of  rye  to  20  pounds  of  hairy  vetch, 
is  another  excellent  seeding  to  be  made  with  com  at  the  last  cultivation. 

Six  or  eight  pounds  of  soy  beans,  drilled  in  with  planter  attachment  or 
immediately  after  corn  is  planted,  furnish  additional  forage  for  hogs. 

Rye  can  be  grown  separately  to  furnish  an  early  grain  for  hogging 
off. 

Professor  G.  A.  Brown  of  the  Department  of  Animal  Husbandry  sug- 
gests that  a  protein  supplementary  ration  be  fed  in  cases  where  rape, 
rye  or  soy  beans  fail.  In  addition  to  the  corn  being  hogged  off,  he 
suggests  the  feeding  of  skim  milk  or  tankage. 

CORN  IN  ROTATION 

The  corn  crop  is  well  suited  to  Michigan's  cropping  systems  in  all 
sections  where  it  is  adapted.  Com  is  an  excellent  crop  to  grow  after 
meadow  or  pasture  crops.  The  plant  has  been  described  as  a  "rough 
feeder,"  owing  to  the  fact  that  it  can  apparently  make  the  best  use  of 
organic  matter,  such  as  sod  and  manure  which  has  not  yet  become 
thoroughly  incorporated  with  the  soil.  It  is  a  crop  which  requires 
thorough  cultivation ;  hence,  offers  excellent  opportunity  for  the  control 
of  weeds  and  grass  after  a  sod.  Preparation  of  the  land  for  corn,  and 
the  cultivation  given  the  crop,  leave  the  ground  in  excellent  condition 
for  a  following  crop  of  small  grain. 

Growing  corn  in  rotation  aids  in  maintaining  fertility  and  prevents 
extreme  loss  from  insect  pests  or  diseases.  Corn  smut  does  most  dam- 
age where  corn  follows  com  for  a  number  of  years.  Growing  com  in 
rotation  with  other  crops  is  the  only  effective  means  of  keeping  this 
disease  in  control.  Occasionally  considerable  damage  is  done  to  corn, 
when  planted  after  an  old  sod,  by  the  grubs  or  larvae  of  the  June  Beetle. 
Eai'ly  plowing  and  thorough  working  will  minimize  such  loss.  Fall 
plowing  is  particularly  effective.  A  newly  turned  meadow  or  pasture 
sod  will  pave  the  way  for  a  large  corn  crop. 

The  usual  rotations  including  corn  are  the  following: 

1.  Three  year  rotation:  the  first  year,  clover  or  meadow;  second 
year,  com ;  third  year,  small  grains  seeded  to  clover. 

2.  Four  year  rotation:  first  year  clover;  second  year,  corn;  third 
year,  oats,  and  fourth  year,  wheat  seeded  to  clover. 

3.  Four  year  rotation  including  beans,  and  beets:  first  year,  clover; 
second  year,  corn,  beans  or  bet*ts;  third  year  beans,  beets  or  corn;  ami 
fourth  year  oats  seeded. 

4.  Five  year  rotation  including  timothy,  and  clover  meadow:  first 
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year,  clover  and  timothy  meadow;  second  year,  com;  third  year,  oats 
seeded  to  clover  and  timothy;  fourth  year,  clover  and  timothy;  fifth 
year,  timothy  and  clover. 

5.  Six  year  rotation  including  beans  or  beets:  first  year,  clover; 
second  year,  corn,  beets  or  beans;  third  year,  oats;  fourth  year,  clover; 
fifth  year,  beans,  beets  or  com,  and  sixth  year,  wheat  seeded  with  clover. 

6.  Alfalfa  3  to  5  years,  corn,  corn,  barley  or  oats  seeded. 
Rotation  1,  2,  and  3  are  most  frequent  in  southern  and  central  Michi- 
gan- 

In  bean  and  beet  regions  4  and  5  are  often  followed.    Rotation  No.  5 

is  particularly  effective  in  the  upkeep  of  organic  matter  since  a  clover 
crop  occurs  every  third  year. 

An  alfalfa  sod  furnishes  excellent  condition  for  corn,  and  owing  to 
the  success  with  which  this  crop  is  being  seeded,  the  more  general  use 
of  rotations  including  alfalfa  is  highly  desired. 


CORN  SMUT 

In  view  of  the  prevalence  of  corn  smut  and  the  importance  of  con- 
trolling this  disease,  the  following  discussion  has  been  prepared  by  Dr. 
G.  H.  Coons,  Plant  Pathologist  of  the  Michigan  Experiment  Station : 

Is  Best  Controlled  by  Rotation 

Every  year  at  harvest  time,  inquiries  come  as  to  the  cause  and  con- 
trol of  com  smut.  This  is  a  fungous  disease  related  to,  but  entirely  dis- 
tinct from  the  smut  diseases  known  for  other  crop  plants, — ^wheat,  oats, 
and  barley.  The  smut  affects  the  corn  at  almost  any  growing  part,  the 
stem,  the  leaf,  the  ear,  the  husk,  the  silk  or  the  tassel,  producing  a  swell- 
ing which  is  at  first  white  then  greenish  black.  The  attack  of  corn  smut 
may  come  at  any  time  of  the  season  when  corn  is  growing,  the  newly 
formed  tender  parts  being  most  subject  to  it. 

Typically  the  com  smut  fungus  lives  over  winter  in  the  old  stalks  in 
the  field.  These  live,  infectious  spores  in  the  spring  are  blown  by  the 
wind  to  the  young  corn.  A  close  examination  of  com  about  a  foot 
high  will  reveal  a  plant  here  and  there  with  whitish  over-growths, — the 
so-called  smut  boils.  Only  a  few  of  these  are  formed,  but  they  mature 
their  spores  and  furnish  the  source  of  the  later  infections.  Over  and 
over  again  the  story  is  repeated  until  the  corn  shows  in  the  fall  a  liberal 
amount  of  this  wasting  disease. 

The  control  measures  for  corn  smut. depend  upon  the  nature  of  the 
smut's  life  history.  Since  infection  takes  place  throughout  the  season, 
this  disease  cannot  be  prevented  as  is  oat  smut  or  wheat  stinking  smut, 
by  seed  treatment.  In  short,  any  recommendation  to  dip  seed  for  control 
of  corn  smut  is  unwarranted. 

Since  the  source  of  smut  in  early  summer  is  largely  the  old  smutted 
stalks  of  last  year's  crop,  the  planting  of  corn  to  follow  corn  augments 
most  seriously  the  amount  of  smut  infection.  Experience  in  Michigan 
with  field  corn  has  indicated  that  with  the  ordinary  season  rotation  is 
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enough  to  prevent  excessive  loss  from  smut,  but  occasional  occorrence 
arising  from  spores  blown  from  near-by  fields  must  be  expected. 

Wi^  a  crop  grown  intensively,  such  as'sweet  com  op  special  lots  of 
seed  corn,  rogueing  of  smutted  plants  early  in  the  season  is  certainly 
to  be  advised.  This  with  rotation  will  prevent  loss.  With  com  as  a  fidd 
crop  the  pulling  and  destroying  by  fire  of  any  smutted  or  deformed  plants 
seen  during  cultivation  is  advisable.  It  is  not  known  whether  it  will 
be  practical  to  attempt  to  further  eradicate  the  early  infections  by 
field  inspections,  etc.  Whatever  is  done,  harvest  must  come  early  in  the 
season  before  the  smut  growth  gets  powdery. 

Farmers,  therefore,  must  not  rely  on  seed  treatment  for  com.  Instead 
they  must  see  in  rotation  of  crops  their  best  ally  in  the  battle  with  a  wast- 
ing plant  disease.  The  hope  of  the  future  lies  in  the  securing  of  smut 
resistant  sorts,  but  as  yet  none  of  these  are  known  or  tested  for  Mich- 
igan conditions. 


27.     Growing  corp  in  a  proper  rotation  is  tbc  most  effective  means  of  controUinf  corn  8nat> 
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CORN  IMPROVEMENT  THROUGH  INTENSIFIED  SELECTION 

THE  EAK  ROW  TEST  AMD  KEMKAHT  SYSTEM 

Corn  is  an  extremely  adaptable  plant  in  the  hands  of  the  experienced 
breeder.  Only  a  few  hundred  years  ago  this  crop  was  grown  only  by 
the  American  Indian.  Judged  by  Bpeclmene  preserved  in  burial  mounds, 
and  by  varieties  found  in  the  hands  of  the  Indians  by  incoming  set- 
tlers, com,  as  the  Indians  knew  it,  was  much  smaller  eared  and  of  in-  ' 
ferior  types  as  compared  to  present  standards.  In  the  hands  of  the 
white  man,  hundreds  of  varieties  have  been  created  to  suit  new  condi- 
tions and  uses. 

Possibilities  in  corn  improvement  have  by  no  means  been  fully  realiz- 
ed, in  spite  of  the  great  strides  which  have  been  made  in  corn  develop- 
ment by  careful  field  selection.     It  has  long  been  known  that  individual 
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ears  of  corn  differ  markedly  in  their  productive  power,-  maturity,  char- 
acter of  growth,  etc.,  but  owing  to  the  fact  that  com  is  open  or  cross 
pollinated  under  field  conditions,  improvement  by  selection  is  com- 
paratively slow. 

More  rapid  results  can  be  secured  by  the  ear  row  teat  and  tie  itM- 
iiaut  system  of  intensified  aelection.  Briefly  st 
tfists  in  planting  50  bills  or  more  in  marked  r 
from  each  of  100  or  more  carefully  selected  ears 
lengthwise,  and  half  of  tlie  ear  reserved.  The  a 
ability  of  the  ears  are  found  in  the  ear  row  test. 

several  of  the  highest  yielders  are  planted  the  sec  I 

plat  and  multiplied  for  general  distribHtion. 

For  the  practical  corn  breeder  who  wishes  iii 
come  from  simple  field  selection  the  following  n 

1.  Select  in  field  at  time  of  maturity,  5  busbe 

u  variety  of  known  worth,  and  store  ears  properly, 

2.  In  late  winter  or  early  spring  carefully  select  100  or  more  ears 
of  the  best  tj-pe  and  test  for  germination. 

3.  Select  at  least  40  ears  of  high  germination  and  superior  type  for 
planting  in  ear  row  test. 
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ing  lb*  b«at  plaaa  ttcm  * 
■■B  c«n  vamtiM  bj  ttato 


Mr-to-Tow  breeding  work  In  t 


81.     Bemnuit  Mts  from  ear  row  tert  wrapped  !_,,.. 
In  order  to  protect  tbem  from  mice  and  loKcti   DntU  iMdlns  cart  are  ■tcertalned  bj  teit 
uid  lelected  tor  lecood  jear'i  use. 
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4.  Shell  half  the  kernels  front  each  ear  lengthvise.  Place  in  en- 
velop, numbered  to  correspond  with  number  of  ear  on  tag,  pinned  to 
butt  or  tied  to  ear. 

5.  Place  nnshdled  half  of  ears  carefully  on  rack,  or  protect  by 
wrapping  in  paper  and  placing  in  bag  made  of  screen  me^  to  exclude 
rodents  and  insects  until  needed  the  next  year. 


32.     Appesranre  of  iDdlvIdtinl  ran  no  aure  iDdlcatioa  of  ylelii. 
Eor  No.  eae  on  left  ;leld  of  T4.Sfl  bushels  per  acre  and  car  No.  974  on  Hxbt.  49.H  kMMi 


6.  Plant  in  ear  row  test,  using  seed  in  envelop.  Select  tinifonn  mhI 
amd  plant  seed  from  each  individual  ear  in  rows  50  hills  or  more  long, 
with  check  every  4th  row  planted  to  teated  sfeed  of  the  same  varie^. 

7.  Mark  each  row  with  stake  with  number  to  correspond  with  tu 
from  which  seed  was  taken. 

S.  Oive  thorough  cultivation,  noting  carefully  growth  from  seed  from 
every  half  ear. 
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9.  Harvest  each  row  separately,  weighing  up  stalks  and  ears.  Care- 
fal  notes  should  be  taken  of  the  total  yield,  maturity  of  ears  and  per- 
cent of  marketable  com, 

10.  When  several  of  the  highest  yielding  and  moat  desirable  rows  are 
ascertained,  the  remnants  or  half  ears,  placed  on  the  diell  the  year  be- 
fore, corresponding  to  the  numbers  picked  out,  are  separated  from  the 
remainder  of  the  remnants. 


rl^t   ind   imRll    Dumber   or   early   maturlnE    i 
jteMliig  lodlTldiul  t»rt. 

PUstB  from  No.  966  yielded  at  the  rate  of  74.80  baaheli  p«r  acre  wltb  SIX   mBrtet4bl«  esn 
and    a    lar^e    mimber   of   early    maturlDg    ean. 

PIiDlB  from  No.  974  ytelded  at  the  r 

11.  Plant  the  increase  plat  the  second  year  from  seed  shelled  off  of 
the  highest  yielding  ears.  This  increase  plat  would  be  well  removed 
from  other  corn  fields  to  prevent  cross-pollination.  Usually  one  or  two 
quarts  of  seed  are  available  from  the  leaders.  The  increase  plat  may 
be  planted  in  a  large  potato  or  bean  field,  corner  of  grain  field,  or  where 
protected  by  woods  or  bam  from  danger  of  cross-poUination  ^m  other 
com. 
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12.  Field  select  seed  fr(Hn  increase  plat  in  the  falL  From  four  to 
ten  bnshels  of  selected  seed  com  should  result.  This  will  provide  for  a 
substantial  planting  of  20  arcres  or  more  the  third  season. 

13.  Selection  may  be  intensified  by  picking  out  20  or  30  of  tlie  best 
ears  from  the  increase  plat  and  planting  in  marked  area  for  tlie  Hikd 
year's  increase  field.  Selections  for  fuller  ear-row  work  or  iacmse 
work  can  then  be  made  from  this  marked  area. 

The  yield,  adaptation,  and  tjrpe  of  com  can  be  greatly  improvai  ty 
this  intensified  method  of  selection. 

Plant  breeders  are  securing  promising  results  by  self-pollinatiac  fte 
com  plant  to  secure  pure  lines  and  recombining  desirable  strafaif  m 
secured.  As  yet,  no  varieties  of  widespread  note  have  been  given  to 
farmers  by  this  method,  though  in  the  future  valuable  strains  may  be 
developed. 


EAR  ROW  RESULTS  SHOWING  VARUTIONS 

Experiment  Station  Plati  1919 

As  an  example  of  variations  in  yield  and  maturity  brought  out  bj 
ear  row  work,  the  following  table  of  data  on  eight  of  75  ears  included 
in  M.  A.  C.  ear  row  work  of  1919  is  offered : 


RowNumbtf, 


Avenge  of  dwoks. 


Earhr 
tured] 


Eari. 


9.10. 


9.12 


9  28 


9  32 


24 


15 


•28 


•0 


12 


9  36 


8 


9.11 


6 


•9.66 


12 


•9.74 


3 


•9.66 


12 


•9.74 


Mtflul 


71  3 


Moifture 
in  pereeat. 


342 


per  ocnt. 


*63  9 


76.9 


71 


•37.1 


•317 


358 


•82 


78 


345 


322 


75.9 


342 


81 


70 


81 


70 


31 


321 


31 


853 

itJI 

853 

•C4J 

• 

86 

52  31 

871 

36  48 

878 

13  47 

•889 

42  10 

•837 

ma 

87 

74.14 

867 

46.« 

87 

74  86 

321 


867 


46« 


•Kow  No.  9.10  shows  highest  yield  but  is  too  late  in  maturing. 

•Kow  No.  9.12  shows  consistency  for  early  maturing  with  yield  slight- 
ly above  average  of  checks. 

•Row  No.  9.28 — lateness  of  maturity  but  not  high  yidd. 

•Row  No.  9.32 — shows  an  average  ear  in  market  quality. 

•Row  No.  9.36  shows  high  selling  percent  but  not  high  yielding  ability. 

Row  No.  9.11  shows  low  shelling  percent  and  low  yielding  ability,  but 
not  necessarily  very  early. 

•Row  No.  9.66  shows  highest  yield  in  plat  and  imiform  excellence  in 
other  desirable  characters.    Note  plate. 

•Row  No.  9.74  shows  low  yield  lack  of  early  maturity  high  percent 
of  nubbins  compared  with  No.  66.    Note  plate. 
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CORN  EXHIBITS 

CJom  exhibits  have  piayed  a  valuable  part  in  the  development  and 
Bpread  of  com  varieties.  These  occasioos  bring  together  representative 
varieties,  and  the  proper  placing  of  prizes  calls  attention  to  those  which 
are  best  adapted  and  best  suited  for  seed  purposes.  Com  growers  are 
given  the  opportunity  of  an  interchange  of  ideas,  and  the  attention  of 
the  general  public  is  directed  toward  the  importance  of  the  com  crop. 
Interest  on  the  part  of  the  corn  grower  is  stimulated  in  the  inspirational 
atmosphere  of  a  successful  corn  exhibit. 

These  exhibits  are  usually  held  by  Farm  Bureaus,  Farmers'  Clubs, 
Boys  and  Qirls  Clubs,  and  at  county  and  state  fairs. 

For  those  not  familiar  with  the  methods  of  conducting  a  com  exhibit 
the  following  classification  and  list  of  premiums  is  pr^ented: 

CLASSIFICATION  OF  CORN  EXHIBIT  AKD  LIST  OF  PREMIUHS 

Note:  The  premiums  su^ested  are  larger  thao  are  usually  offered. 
It  Is  su^ested  that  such  amounts  as  are  available  be  awarded  in  pro- 
portions indicated. 

Class  1.  10  ears  Yellow  Dent— first,  $5.00;  second,  |3.00;  third, 
$2.00;  fourth,  fl.OO.  Award  of  merit  to  nest  six  entries,  ribboD  or 
card. 

Class  2.    10  ears  of  White  Dent — same  awards. 

Class  3.    10  ears  of  White  Cap — same  awards. 

Class  4.  10  ears  of  any  other  Dent  com — 1st,  $4.00;  2dcI,  $3.00;  3rd, 
$2.00,  4th,  $1.00. 

Class  6.    Any  special  prizes  which  may  be  awarded  for  best  10  ears. 

Class  6.  100  ears  of  any  variety  of  com — first,  $10.00 ;  second,  $7.50 ; 
third,  $5.00;  fourth,  $2.50.     Award  of  merit  for  the  next  six. 
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Class  7.    10   ears  of  Flint  Corn— first,   $4.00;  second,  fS.OO;    third, 
t2-00;  foarth,  (1.00. 

Class  8.    10  ears  of  pop  com  (rice) — same  awards. 

Glass  9.     10  ears  of  pop  corn  (pearl) — same  awards. 

Class  10.     10  ears  of  sweet  corn   (table) — same  awards. 

Class  11.     10  ears  of  sweet  corn  (canning) — same  awards. 

Class  12.     Sweepstakes.    Best  10  ears  of  i>ent  corn. 
(Leading  Variety  of  County). 

ClasslS.    Best  single  ear  of  (Standard)  Variety — first,  $5.00;  second, 
^.00;  third,  $3.00;  fourth,  $2.00. 


The  BulleHns  of  this  Station  are  sent  free  to  all  newspapers  in  the  Btate  and  to 
3uch  individuals  interested  in  farming  as  mAV  request  them.  Address  an  appHcOf 
tions  to  the  Director,  East  Lansing,  Michigan. 
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LARGER  YIELDS  FROliflL  CORN 


1. — Grow  adapted  high  yielding  varieties.    (Pages  4  to  18). 

2. — Select    seed    com    in   field    before    harvest    and    store    propci^. 
(Pages  19  to  23). 

3. — ^Test  germination  of  seed.    (Pages  24  to  26). 

4.— Plow  deep  in  fall  and  early  spring  and  fit  seed  bed  thocmi^. 
(Pages  26  to  28). 

5.— Fertilize  with'manure,  acid  phosphate,  and  lime.    (Pages  28  to  M^ 

6. — Cultivate   frequently   at    shallow   depth   to   control   weed   ||RMA* 
(Pages  31  to  32). 

7.— Harvest  for  silage  when  kernels  are  dented  and  glazed*    (Pages  Jt  to 

35). 

8. — Store  grain  in  narrow,  well  ventilated  cribs.    (Page  33). 

9.— Grow  com  after  sod  in  rotation.    (Pages  36  to  37). 

10. — ^Improved  strains  developed  by  intensified  selection  methods  should  be 
widely  grown.    (Pages  39  to  45). 
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SOME  FACTORS  IN  SOIL  FERTILITY. 

INTRODUCTION. 

Agriculture  is  a  permanent  industry  and  must  exist  as  long  as  human 

society.    Indeed  it  is  the  most  important  supporter  of  other  industries 

and  education.     The  betterment  of  agriculture  is  the   foundation^   the 

basis  of  aU  general  prosperity.    The  fertility  of  the  soil  is  the  greatest 

•     of  the  natural  resources.  ' 

Plants  require  food  for  their  existence  and  growth  and  if  the  soil 
does  not  contain  the  required  food  elements  or  are  infertile,  life  and 
growth  are  impossible.  Better  tillage  and  improved  varieties  of  seed 
can  not  materially  increase  the  production  of  infertile  or  depleted  soils. 
In  fact  no  factor  of  crop  production  under  the  control  of  man,  influences 
the  yield  of  crops  to  such  an  extent  as  the  fertility  of  the  soil. 

Under  adverse  cUmatic  conditions  the  crops  on  an  infertile  soil  may 
fail  completely  while  those  on  a  fertile  soil  may  yield  fair  returns.  Thus 
in  a  season  of  drought  the  plants  on  fertile  soil  make  a  more  economical 
use  of  the  soil  moisture  and  yield  better  than  those  on  poor  or  infertile 
soils.  Fertility  also  acts  as  a  protective  agent  against  many  diseases  of 
plants  and  it  is  very  probable  that  a  decrease  in  fertility  accounts  in 
no  small  degree  for  the  common  occurrence  of  some  plant  diseases  and 
insect  pests.  This  may  be  illustrated  by  the  Hessian  Fly  on  wheat  dur- 
ing the  season  of  1920.  Where  phosphates  were  applied  to  the  heavier 
soils  in  a  number  of  our  demonstrations  according  to  counts  made  by 
C.  W.  Simpson,  the  injury  by  fly  was  much  less.  Moreover,  where  seed- 
ing is  delayed  because  of  this  pest,  the  handicap  may  be  largely  over- 
come by  the  use  of  fertilizers. 

In  as  much  as  the  success  and  prosperity  of  a  farmer  depend  largely 
upon  the  fertility  of  his  soil  it  behooves  every  farmer  and  landowner 
to  recognize  and  appreciate  the  importance  of  this  basic  factor  of  crop 
production.  Thus  they  should  direct  their  efforts  towards  the  mainte- 
nance and  increase  of  the  fertility  of  their  land. 

Since  the  fertility  of  the  soil  is  the  greatest  of  the  natural  resources 
and  is  the  most  important  supporter  of  all  agriculture  it  follows  that 
it  is  both  desirable  and  obligatory  on  the  part  of  national,  state  and 
county  governments  to  do  all  that  is  practicable  towards  the  mainte- 
nance or  the  increase  of  the  fertility  of  the  soil. 
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LOSS  OF  PLANT  FOOD  ELEMENTS  FROM  SOILS. 

Virgin  soils  in  humid  regions  become  less  fertile  with  age.  In  various 
sections  of  the  United  States  there  are  large  areas  of  rather  heavy  lands 
which  were  in  a  very  low  state  of  fertility  when  first  settled  by  the  white 
man.  These  areas  were  once  very  productive  but  due  to  the  various 
climatic  factors  operating  through  long  periods  of  time  they  became  de- 
pleted. It  is  evident  therefore  that  there  are  certain  natural  agencies 
which  tend  to  impoverish  the  soil.  When  soil  is  brought  under  cultiva- 
tion usually  these  natural  agencies  are  stimulated  to  a  certain  extait 
and  new  ones  are  also  added.  The  most  important  of  these  are  leaching, 
erosion  and  the  removal  by  crops. 

THB   LIMB   PROBLEM    IS  GENERAL. 

The  amount  of  lime  removed  by  leaching  is  greater  than  the  amount 
of  other  substances  lost  in  a  similar  manner.  Tests  conducted  by  farm- 
ers, county  agents  and  members  of  the  Soils  Section  show  clearly  that 
many  of  our  lands  have  reached  the  stage  where  liming  is  advisable  for 
satisfactory  crop  production,  especially  if  one  desires  to  grow  the 
clovers,  alfalfa  and  vetch.  There  are  reasons  for  this  condition.  Lime 
is  constantly  removed  from  soils  by  leaching  or  washing  by  rain  water 
that  falls  on  them  and  by  the  crops  that  are  harvested.  The  loss  of 
lime  from  the  soil  is  exemplified  by  the  conditions  that  exist  in  many 
places  in  Michigan.  When  the  better  classes  of  our  soils  were  left  by 
the  glacier  they  contained  about  the  same  amount  of  carbonate  of  lime 
from  the  surface  downward.  Of  course  the  different  kinds  of  soil  varied 
from  one  to  the  other.  Our  soil  surveys  show  that  carbonates  do  not 
exist  even  in  the  fine  textured  soils  over  much  of  the  State  above  thirty- 
six  inches,  although  in  some  types  it  lies  within  eighteen  inches  of  the 
surface,  whereas  in  sandy  soils  it  has  been  removed  to  depths  ranging 
from  four  to  ten  or  more  feet.  The  marl  beds  bear  witness  of  this  re- 
moval from  the  upland  soils  and  owe  their  existence  to  it.  This  means 
that  sooner  or  later  ail  soils  will  become  deficient  in  this  substance  and 
must  receive  it  in  some  form  if  they  are  to  continue  to  be  producti?e. 
Our  investigations  also  show  that  not  all  of  our  soils  are  deficient  in 
lime  or  respond  to  its  application.  It  may  be  cited  for  example  that  the 
finer  textured  soils  of  the  Old  Lake  Bed  of  eastern  Michigan,  the  Thumb 
area  and  the  Saginaw  Basin  are  not  in  need  of  it.  Aside  from  these 
and  portions  of  the  soils  in  Alpena,  Presque  Isle,  Cheboygan,  Emmet 
Charlevoix,  Antrim,  Otsego,  Grand  Traverse  and  Leelanaw  counties,  the 
majority  of  the  soils  in  the  southern  Peninsula  are  deficient  in  this  ele- 
ment. 

When  it  is  considered  that  lime  is  necessary  for  soil  productivity  and 
that  it  is  lost  by  leaching  or  washing  and  by  removal  of  crops  from  the 
land  the  conclusion  is  logical  that  the  use  of  it  in  some  form  is  one  of 
the  necessary  practices  involved  in  permament  systems  of  agriculture. 
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THE  NITROGEN  PROBLEM   IS  ACUTE  IN  SOME  SECTIONS. 

Nitrogen  is  necessary  for  plant  growth.  The  maintenance  of  ample 
amounts  of  active  vegetable  matter  or  humus  in  the  soil  to  supply  nitro- 
gen to  crops  and  to  keep  the  soil  in  good  condition  constitutes  our 
greatest  soil  problem.  Therefore  the  nitrogen  and  humus  problem 
needs  special  consideration. 

Nitrogen  is  found  in  all  plants,  soil  organic  matter  or  humus  as  well 
as  in  several  commercial  forms.  When  present  in  or  added  to  the  soil  in 
suitable  compounds  it  results  in  an  intensity  of  the  green  coloring  matter, 
and  increases  the  root,  stem  and  leaf  development  or  the  vegetative 
portions  of  the  common  plants.  On  the  other  hand  it  is  well-known 
that  the  presence  of  an  excess  of  available  nitrogen  may  prevent  proper 
seed  formation  and  cause  loding  of  grains  and  grasses,  especially  if  the 
phosphorus  and  potassium  are  somewhat  deficient.  The  amount  at  the 
disposal  of  the  crop  affects  greatly  its  quality  in  as  much  as  large 
amounts  result  in  the  formation  of  soft  tissue.  Therefore,  one  may 
regulate  somewhat  the  quality  of  such  crops  as  cabbage,  celery,  lettuce, 
asparagus  and  others  by  controlling  the  nitrogen  relationships.  It  is 
well  to  mention  that  excessive  amounts  prolong  the  growing  period  or 
delay  maturity. 

Nitrogen  starvation  is  indicated  by  yellowish  or  pale-green  colored 
leaves,  lack  of  thriftiness  or  a  general  stunted  appearance.  It  should 
be  recalled  that  other  soil  conditions  may  result  in  similar  symptoms. 

Sources  of  Nitrogen.  There  are  four  chief  sources  of  nitrogen  for  crops, 
namely  from  vegetable  matter  or  humus,  from  bacteria  in  legumes,  from 
bacteria  and  other  forms  in  the  soil  and  from  commercial  fertilizers. 
The  chief  source  for  most  crops  is  the  soil  vegetable  matter,  commonly 
spoken  of  as  humus. 

Nitrogen  from  vegetable  matter  is  important.  Before  this  nitrogen  is 
made  use  of  or  taken  from  the  soil  by  the  crops  the  process  of  decay 
or  rotting  and  nitrification  or  the  formation  of  nitrates  must  take  place. 
Decay  may  be  and  usually  is  brought  about  by  several  kinds  of  organisms 
or  germs  which  infest  the  soil.  These  processes  or  the  making  available 
the  nitrogen  of  the  humus  may  be  slow  under  some  conditions  and  rapid 
under  others. 

When  the  soil  is  cool  or  the  temperature  is  low  and  it  is  wet,  decay 
and  consequently  the  rendering  of  the  nitrogen  available  for  crops  is 
very  slow.  On  the  other  hand  when  the  soil  is  warm  and  moist,  but  not 
soaked  with  water,  these  processes  are  much  more  rapid.  If  lime  is 
deficient  in  the  soil  its  addition  results  in  hastening  decay.  It  has  also 
been  shown,  that  phosphorus  acts  similarly  and  it  is  probable  that  the 
splendid  effects  of  acid  phosphate,  late  in  the  autumn  and  early  in  the 
spring,  are  due  in  part  to  this  action. 

The  kind  of  material  that  is  added  to  or  is  present  in  the  soil  governs 
the  rate  of  formation  of  available  nitrogen.  It  is  well  recognized  that 
clovers,  alfalfa,  beans,  peas  and  vetch  decay  more  rapidly  in  the  soil 
than  do  straws  of  the  cereals.  The  breaking  down  of  the  latter  may 
proceed  very  slowly  if  lime  is  deficient  in  the  soil. 

The  rate  of  decay  and  consequently  the  formation  of  nitrates  in  the 
soil  is  most  rapid  near  the  surface.  This  may  be  illustrated  by  the 
conditions  of  fence  posts  that  have  been  in  the  soil  a  number  of  years. 
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They  usually  rot  off  or  are  broken  off  at  or  near  the  surface  of  the 
ground,  yet  decay  takes  place  at  greater  depths  but  to  a  much  l^s  ex- 
tent depending  upon  the  nature  of  the  soil,  that  is,  whether  heavy  or 
light  as  well  as  the  water  content.  This  is  shown  in  Fig.  1,  after  Fippin. 
Decay  takes  place  more  rapidly  in  soils  that  are  devoted  to  row  or  tilled 
crops  than  it  does  in  those  devoted  to  others.  These  processes  proceed 
rapidly  in  fallow  land  or  land  not  occupied  by  crops  that  is  stirred  fre- 
quently. 


:  ///7  SO//  SOturof^  ^tth  t^ofcr 
'  njost  of  i^ear 


•t 


2.  /rf  c/ai^  30f/,  t^e//  ^rotnecf 

3.  /n  /ight  soncfc^  so//. 


FiauBB  1. — The  rate  of  decay  of  manure  and  crop  residues  is  controlled  by  soil  texture,  moisture 

content  and  the  depth  of  covering. 


Decay  should  not  be  too  rapid.  If  these  processes  take  place  too 
rapidly  great  losses  of  nitrogen  may  take  place.  This  is  true  because 
nitrates  are  readily  soluble  in  or  are  dissolved  by  water  and  thus  if 
not  utilized  by  growing  plants  they  may  be  washed  out  of  the  soil  and 
pass  away  in  the  drainage  water.  We  have  found  for  example  that 
they  move  about  quite  readliy  with  the  soil  moisture.  Dr.  T.  L.  Lyon 
of  the  New  York  Agricultural  College  at  Cornell  University  found  that 
heavy  land  unoccupied  by  a  crop  lost  444.8  pounds  of  nitrogen  per  acre 
by  leaching,  whereas  the  losses  from  the  same  soil  when  cropped  were 
25.6  pounds  per  acre  per  year. 

We  may  say  therefore  that  the  presence  of  vegetable  matter  in  the 
soil  is  essential  to  successful  crop  production  because  it  is  from  this 
that  plants  obtain  much  of  their  nitrogen  supply.  '  Moreover  there  are 
other  decidedly  beneficial  effects  such  as  the  improvement  of  soil  tilth, 
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the  making  available  of  phosphorus,  potassium  and  other  elements  of 
plant-food  as  well  as  the  favorable  effects  it  has  on  lower  organisms, 
germs  or  bacteria  that  are  beneficial.  This  material  must  decay  in  the 
soil,  consequently  if  a  proper  supply  is  maintained  proviaion  must  be 
made  for  regularly  renewing  it.  This  is  another  condition  essential  to 
soil  fertility. 

Nitrogen  may  J)e  taken  from  the  air  hy  legumes.  The  soil  does  not 
furnish  all  of  the  nitrogen  that  some  crops  contain.  The  legumes  or 
those  plants  that  form  seed  in  pods  such  as  the  clovers,  alfalfa,  peas, 
beans,  cowpeas  and  vetch  may  obtain  nitrogen  from  the  soil  air  by 
means  of  germs  or  bacteria-  that  are  present  in  the  soil  or  added  to  it. 
These  attack  the  tender  portions  of  the  roots  and  cause  galls,  tubercles 


FiofBi.S. — It  Is  mucb  better  to  hsventrsw  rot  In  the  soil  than  In  the  pile  or  stack  ot 
to  be  bumed, 

or  nodules  to  form.  '  In  these  are  large  numbers  of  germs  or  bacteria 
which  are  able  to  take  the  nitrogen  from  the  soil  air  and  pass  it  on  to 
the  plant  in  such  form  that  it  makes  use  of  it  in  its  growth.  In  the 
light  of  our  present  knowledge  we  may  say  that  such  crops  derive  about 
two-thirds  of  their  nitrogen  from  the  soil  air  and  one-third  from  the 
soil.    This  relationship  is  shown  by  figures  3  and  4. 

Nitrogen  may  6e  fixed  in  the  soil  by  other  organisms.  Some  germs  or 
onanisms  take  nitrogen  from  the  soil  air  and  fix  it  or  place  it  directly 
in  the  soil  in  such  condition  that  it  may  be  utilized  by  crops.  This  may 
proceed  in  the  absence  bf  growing  crops.  It  is  agreed  that  the  activity 
of  these  varies  greatly  in  different  soils  and  they  are  encouraged  by 
many  conditions  that  are  favorable  to  the  common  crops  such  as  heat, 
moisture,  lime,  phosphorus,  vegetable  matter,  good  tilth  and  others. 
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the  Michigan  Experiment  Station  r^ular  bulletin  281 — "Some  Informa- 
tion and  Snggeations  Concerning  the  Use  of  Phosphorus." 

BOIL  BHOSION   SHOULD  BB  CHDCKBD. 

The  removal  of  the  sarface  soil  by  vater  erosion  or  washing  is  serious 
in  many  flelde.  The  gullying  in  fields  attracts  some  comment  and  re- 
sults in  considerable  inoonvenience  in  certain  localities  but  on  the  whole 
this  is  of  minor  importance  in  comparison  with  sheet  erosion  or  the 
displacement  of  the  surface  layer  of  soil  without  the  formation  of  gullies. 
The  fertility  of  small  valleys  and  depressions  end  the  low  productivity 
of  Icnolls  and  ridges  in  undulating  and  rolling  land  bear  evidence  of 
the  washing  from  the  upland  of  the  richer  surface  soiL  Moreover  soluble 
plant-food  constituents  accumulate  to  a  variable  extent  on  the  surface 
of  these  heavier  soUs  as  they  become  dry,  more  so  when  either  bare 
of  vegetation  or  devoted  to  tilled  crops  than  if  occupied  by  grasses  or 
small  grains.  When  torrential  or  dashing  rains  follow  such  conditions' 
appreciable  quantities  of  these  are  removed  by  the  water  that  runs  off 
the  surface. 

These  amounts  do  not  seem  large  and  yet  when  it  is  recalled  that  they 
must  be  procured  from  th^  available  supply  of  the  soil  they  assume  a 
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new  importance.  A  large  number  of  samples  have  been  taken  from  the 
predominating  soils  types  in  Micbigan  and  subjected  to  analyses.  Tlie 
samples  were  placed  in  two  groups :  cropped  and  uncropped.  The  former 
were  taken  from  fields  which  have  been  under  cultiyation  for  a  long 
period  of  years  and  the  other  group  from  line  fences,  woodlots  and 
virgin  timber,  which  have  never  been  under  cultivation.  A  sommar; 
of  the  results  of  many  analyses  is  given  in  table  1. 


Ti»i.  1.— Pounds  of  nllrogen.  phosphoric 

acid  and  bumus  in  cultivated  and  unculIlTated  aoOs. 

Nitrogen. 

Humus. 

Virgin. 

Cropp»l 

Per 

VirgiiL 

Cropped. 

Per 

Vinio. 

Cropped. 

P« 

loamj  Band)  &nd  sandy 

,,», 

... 

1  ir 

2  471 

,.». 

29.  IS 

63.673 

41,853 

loams  of  8.  W.  MIchT- 
pHi— original      limber 
oak,     maple,      beecli. 

The  decreased  fertility  sbown  in  tliis  table  is  supported  by  observations 
of  the  older  settlers,  wLo  in  many  communities  tell  us  of  the  large  wbeat 
yields  and  luxuriant  stands  of  clover  of  earlier  years. 


FERTILITY   REMOVED  BY  CROPPING. 


Since  unquestionably  there  has  been  a  decrease  in  the  fertility  o( 
most  of  our  soils  it  is  well  to  study  some  of  the  farming  systems  followed 
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in  the  State  to  learn  if  possible  where  the  difficulty  lies.  This  is  es- 
pecially desirable  since  on  most  farms  considerable  quantities  of  manure, 
clover  sod  and  other  organic  materials  are  plowed  under.  We  have 
worked  out  in  detail  the  conditions  that  may  exist  under  several  sys- 
tems of  farming. 

Conditions  on  a  grain  farm.  Some  farmers  follow  a  system  of  grain 
farming.  The  maximum  or  greatest,  the  minimum  or  lowest  and  the 
average  losses  of  certain  plant-food  constituents  are  summarized  in 
table  2. 

Table  2. — Plant  food  balance  on  a  100  acre  grain  farm  carrying  2  cows,  5  horses  and  14  hogs. 


Nitrogen- 
pounds. 


Plant  food  in  feed  and  pasture  grass 

Loss  during  digestion  and  handling  of  ma- 
nure  


Returned  to  soil  in  bedding;  stover,  etc. 

Total  returned  to  soil 

Removed  from  soil  in  crops 

Annual  loss  from  soil 


Maximum . . 
Minimum  . . 
Average 


Maximum 

Minimum. 

,  Average.. 


Maximum . . 
Minimum... 
Average 


1,630.78 

938.60 

739,42 

839.01 

684.4 

1,575.76 

1,376.68 

1,476.17 

4,945.5 

3,568.92 

3,369.74 

3.469.33 


Phosphoric 
acid — 

Potash- 

pounds 

504.04 

1,263.42 

271.48 

558.96 

190.51 

450.51 

230.99 

604.73 

185.84 

1.014.90 

499.37 

1,827.81 

418.40 

1,719.36 

458.89 

1,773.69 

1,927.63 

4.325.13 

1,509.10 

2,605.77 

1,428.16 

2,497.32 

1.468.64 

2,551.54 

It  is  seen  that  under  the  conditions  given  a  considerable  annual  loss 
of  nitrogen,  phosphoric  acid  and  potash  is  sustained  on  this  farm.  This 
is  true  irrespective  of  the  fact  that  all  stover  not  fed  is  plowed  under 
and  assuming  that  there  is  no  loss  of  plant  food  from  straw  used  for 
bedding,  a  condition  which  is  not  true.  If  all  the  straw  not  used  on  the 
farm  were  plowed  under  instead  of  being  sold,  there  would  still  be  a 

^  net  average  loss  of  2,609.73  pounds  of  nitrogen,  1,220.24  pounds  of  phos- 

'  phoric  acid  and  1,423.82  pounds  of  potash. 

Conditions  on  a  general  farm.  In  some  instances  general  farming  is 
practiced.  The  fertility  situation  as  nearly  as  can  be  determined  is  as 
given  in  table  3. 

Tablb  3. — Plant  food  balance  on  a  100  acre  general  farm,  carrying  6  cows.  4  young  cattle,  5  horses 

and  14  hogs. 


Plant  food  in  feed  and  pasture  frass 

Loss  during  digestion  and  handling  of  ma-  f  Maximum . . . 
nure {  Minimum.  . . 

[Average 

Returned  to  soil  bedding;  stover,  etc 

f  Maximum . . 
Total  returned  to  soil 


Removed  from  soil  in  crops. 
Annual  loss  from  soil 


Minimum  .. 
Average 


Maximum.  • . 

Minimum 

Average 


Nitrogen — 
pounds. 


2,645.79 
1.546.25 
1,067.40 
1.306.82 

550.4 
2,128.79 
1,649.94 
1.889.36 
4,937.45 
3.287.51 
2,808.66 
3,048.09 


Phosphoric 

acid — 

pounds. 


830.71 

459.76 

304.68 

382.22 

145.22 

671.25 

'  516,17 

593.71 

1,900.17 

1.384.00 

1,228.92 

1,306.46 


Potash- 
pounds. 


2,069.79 

902.89 

679.12 

791.00 

845.83 

2.226.60 

2,002.73 

2,114.62 

4,434.16 

2,431.43 

2,207.66 

2,319.54 


*A  detailed  statement  of  the  conditions  on  the  farm  is  given  in  the  appendix. 
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The  losses  of  plant-food  elements  from  the  100-acre  general  fann 
are  somewhat  less  than  from  the  grain,  farm  of  similar  size  bnt  thej 
are  still  menacingly  large.  The  keeping  of  enough  livestock  to  cousnine 
a  considerable  portion  of  the  farm  produce  has  reduced  the  annual  Ion 
of  fertility  but  not  so  much  as  is  generally  believed. 

The  clover  hay  has  taken  its  nitrogen  from  the  air  rather  than  from 
the  soil.  The  amount  of  nitrogen  so  removed,  however,  is  eqoal  to  tbe 
nitrogen  contained  in  the  tojw  or  hay,  that  in  the  roots  bdng  drava 
from  the  soil.  It  is  evident,  therefore,  that  the  mere  growing  of  clova 
does  not  increase  the  supply  of  nitrogen  in  the  soil  nnless  the  clover  is 
returned  directly  or  as  manure.  If  the  clover  is  fed  to  dairy  stock  a 
considerable  percentage  of  the  nitrogen  it  contains  is  retained  by  the 
animal.  The  clover  also  draws  its  supply  of  mineral  elements  from  the 
soil  and  hence  there  is  a  direct  loss  of  these  materials. 

In  general  a  larger  crop  follows  the  plowing  ander  of  a  clover  sod 
even  when  all  the  hay  has  been  removed.  This  is  dne  to  the  fact  that 
the  roots,  stubble  and  fallen  leaves  of  clover  decomposea  rapidly  releas- 
ing their  supply  of  plant-food  elements.  This  decomposition  may  force 
the  soil  particles  to  release  a  portion  of  their  elements  in  an  available 
form.  The  result  is  then  available  plant-food  rather  than  an  increased 
supply  in  the  soil. 

Conditions  on  a  dairy  farm.  Dairy  fanning  is  widely  practiced  in 
Michigan.  The  plant-food  condition  on  a  farm  carrying  sufllcient  ito<4 
to  consume  practically  all  the  feed  crops  which  can  be  grown  and  still 
maintain  a  fairly  well  balanced  farming  system  in  addition  to  purchased 
concentrates  will  be  studied  here. 
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Tablb  4. — Plant  food  baUmoe  on  a  100-acre  dainr  fann.  carrying  20  cows.  10  young  cattle,  5  horses 

and  20  hogs. 


Plant  food  in  feed  consumed  and  pasture  grass 

Loes  during  digestion  and  handling  of  ma-  ( Maximum. . . 
nure Minimum   . . 

t  ^^^f^o 

Returned  to  soil  in  bedding,  stover,  etc 

(Maximum. . . 
Minimum  .. 
Average 

itemovea  irom  sou  m  crops 

(Maximum. . . 
Minimum  . . 
Average 


Nitrogen — 
I>ounds. 


4,858.4 
2,908.07 
1,657.67 
2,282.87 

522.0 
3,722.73 
2.472.33 
3.097.53 
5.266.9 
2,794.57 
1,544.17 
2,169.37 


Phosphoric 

acid — 

poimds. 


1.851 

1.028 

514 

771 

145 

1.483 

968 

1.225 

1.933 

964 

450 

707 


.72 
.67 
.30 
.48 
.73 
.15 
.78 
.97 
.19 
.41 
.04 
.22 


Potash — 
pounds. 


3,934.19 
1,667.56 
1.129.55 
1.398.55 
866.80 
3.671.44 
3.133.43 
3.402.44 
5.218.74 
2.085.31 
1.547.30 
1.816.30 


The  question  arises  at  this  point,  'Why  is  it  that  on  livestock  farms 
good  yields  are  still  obtained,  while  where  little  or  no  stock  is  kept  the 
soil  depletion  is  much  more  evident?"  We  must  remember  that  most 
of  the  plant-food  elements  in  manure*  are  readily  available  or  soon  be- 
come so.  Therefore  when  manure  is  applied  a  quantity  of  very  effective 
material  is  added  which  though  it  does  not  equal  in  amount  the  material 
removed  from  the  soil  in  crops,  is  very  quick  to  show  results.  The 
manure  during  decay  may  make  available  some  mineral  elements  of 
plant-food.  Moreover  the  soils  have  been  changed  more  frequently  than 
where  grain  farming  has  been  followed. 

The  maximum  and  minimum  and  average  losses  of  the  plant-food 
elements  are  given  above.  It  must  be  borne  in  mind  that  the  amount 
of  these  nutrients  retained  by  dairy  cows  varies  greatly,  those  animals 
giving  a  large  flow  of  milk  naturally  retaining  more  than  the  less  pro- 
ductive individuals.  The  care  with  which  manure  is  handled  varies 
greatly.  With  low  producing  animals  and  the  best  of  care  the  losses 
may  run  below  the  minimum  set  and  on  the  other  hand  a  combination 
of  higher  producing  cows  and  careless  handling  of  manure  may  result 
in  a  greater  loss  than  is  indicated  by  the  maximum. 

It  will  be  noted  in  the  detailed  statements  of  the  operations  on  these 
farms,  which  appear  in  the  appendix  that  only  10  acres  of  good  clover 
hay  are  grown.  This  represents  the  condition  as  it  exists  on  a  majority 
of  the  famis  today  but  is  far  from  the  condition  desired  and  from  the 
farm  practices  that  prevailed  in  the  earlier  history  of  the  State.  It 
seems  advisable  therefore  to  include  a  summary  of  plant-food  conditions 
on  a  100-acre  general  farm  growing  twenty-five  acres  of  clover.  This 
should  permit  clover  to  be  grown  on  every  acre  once  in  every  four  years. 
The  balance  on  a  100-acre  sandy  farm  using  a  short  rotation  including 
twenty-five  acres  of  clover  and  five  acres  of  soy  beans  is  also  included 
(tables  5  and  6). 

A  comparison  of  the  data  from  the  general  farms  growing  small  and 
large  acreages  of  clover  respectively  shows  that  the  larger  acreage  of 
legumes  has  decreased  the  loss  of  nitrogen  but  has  increased  the  drain  on 
the  phosphorus  and  potassium.  This  is  what  would  be  expected  since 
a  large  proportion  of  the  hay  was  sold.  However,  only  three  more  tons 
of  hay  were  sold  from  the  general  farm  than  from  the  dairy  farm  carry- 
ing 20  cows  but  feeding  silage.    If  the  second  cutting  were  turned  under 
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or  the  straw  returned  after  threshing  the  loss  would  be  diminished  by 
approximately  750  pounds  of  nitrogen,  82  pounds  of  phosphorus  and 
560  pounds  of  potassium. 

On  the  sandy  farm  the  losses  are  not  so  heavy  because  the  crops  pro- 
duced are  not  so  large. 


Tablb  5. — Plant  food  balance  on  a  100-acre  general  farm,  growing  25  acres  of  clover,  and  cazTTinr 

6  cows.  4  young  cattle,  5  horses  and  14  hogs. 


Plant  food  in  feed  consumed  and  pasture  grass 

Loss  during  digestion  and  handling  of  ma-  [  Maximum. . . 
nure ' \  Minimum  . . . 

[  Average 

Returned  to  soil  in  bedding,  stover,  etc 

f  Maximum 
Total  returned  to  soil 


Removed  from  soil  in  crops . 
Annual  loss  from  soil 


Minimum. 
Average.. 


Maximum. 
\iinimum 
Average. . , 


Nitrogen- 
pounds. 


2,641.61 
1,544.44 
1.065.18 
1.304.81 
268.22 
1.844.65 
1.365.39 
1,605.02 
3.998.73 
2.633.34 
2.154.08 
2.393.71 


^^S^^^        Pota*- 
pounds.  pounds 


829.22 

468.25 

303.61 

385.93 

70.71 

595.29 

431.65 

512.97 

1.901.63 

1.469.98 

1.306.34 

1.388.66 


2.053  24 

905  33 

676.13 

790  73 

440  64 

1.817  75 

1.588  5S 

1.703  IS 

4.790  n 

3.201  71 

2,972  51 

3,067  II 


Table  6. — Plant  food  balance  on  a  lOD-acre  general  farm  on  sandv  soil  with  a  short  rotation,  in- 
eluding  25  acres  of  clover,  and  carrying  6  cows.  4  young  cattle.  5  horses  and  14  hogB. 


Plant  food  in  feed  consumed  and  pasture  grass 

Loss  during  digestion  and  handling  of  ma-  [  Maximum, 
nure {  Minimum.. 

[Average. . . 
Returned  to  soil  in  bedding,  stover,  etc 

[  Maximum. 
Total  returned  to  soil ]  Minimum. 

[Average. . . 
Removed  from  soil  in  crops 


Annual  loss  from  soil. 


2,701.97 
1,583.98 
1,097.13 
1.340.54 
170.00 
1,774.84 
1.287.99 
1,531.43 
2.949.27 
1.661.28 
1.174.43 
1,417.84 


Phosphoric 
acid- 
pounds. 


828.08 

458.25 

303.56 

379.53 

78.00 

602.52 

447.80 

526.55 

1,468.88 

1,021.08 

866.36 

942.33 


Potarii— 
pounds. 


2,082.34 

1. 015.28 

660.40 

803.04 

211  OD 

1.623.M 

1.278  06 

1,490.30 

3.625.10 

2.347  84 

3.001 .96 

2,135.60 


It  is  impossible  to  state  the  actual  loss  of  nitrogen  per  year  on  any 
farm,  because  there  are  several  variables  such  as  the  fixation  of  nitrogen 
and  the  losses  due  to  leaching,  erosion,  etc.  The  fact  that  some  soils 
are  growing  lighter  in  color,  however,  is  evidence  that  a  considerable 
loss  of  nitrogen  is  sustained.  This  is  borne  out  by  the  results  of  field 
experiments  quoted  later  in  this  publication  which  show  a  decided  and 
profitable  increase  in  the  yield  of  wheat  on  the  sandier  soils  as  a  result 
of  the  use  of  commercial  nitrogen. 

A  consideration  of  these  farming  systems  leads  to  the  inevitable  con- 
clusion that  the  fertility  of  the  soil  can  not  be  maintained  without  the 
supplying  of  plant-food  elements  from  some  exterior  source.  The  source 
at  present  available  is  commercial  fertilizers. 


THE  USE  OP  FERTILIZERS. 


Most  farm  practices  reduce  to  a  greater  or  less  extent  soil  fertility. 
In  fact  it  is  common  knowledge  that  fertile,  virgin  soils  product  an 
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abundance  of  crops  without  the  application  of  any  form  of  fertilizing 
materials  but  later  they  become  less  productive  and  the  farmer  maked 
use  of  farm  manure  and  other  materials  produced  on  the  farm  in  order 
to  overcome  this  condition.  Still  later  materials  must  be  purchased 
from  outside  sources  if  the  farm  is  to  continue  in  its  productivity.  It  is 
now  considered  that  many  new  soils  also  will  profitably  respond  to  ap- 
plications of  lime  or  other  materials. 

The  chief  object  in  view  when  fertilizers  are  used  is  to  increase  the 
yield  of  crops  at  a  maximum  profit  or  in  other  words  to  increase  the 
labor  income  on  the  farm  and  it  should  also  be  the  aim  to  maintain  the 
fertility  of  the  soil  at  the  some  time.  There  are  less  acres  of  land, 
horse  and  man  hours  required  to  raise  a  given  amount  of  produce  on 
good  land  than  on  land  of  average  fertility  or  less.  This  is  exemplified 
by  the  figures  in  table  7. 

Ta.blb  7. — Hour}  of  human  labor  and  horae  labor  and  acre^  of  land  reauired  to  produce  the  same 
amount  of  crops  on  average  land  and  land  properly  drained,  limea  and  fertilized. 


Crop. 


Beans. 
Oats... 
Wheat 
Hay... 


Total 


Amount 
produced. 


Average  land. 


195  bu . 
600  bu. 
340  bu. 
25  tons. 


Acres  re- 

Man 

Horse 

quired. 

hours. 

hours. 

24 

840 

984 

20 

252 

454 

22 

369.6 

778.8 

20 

98 

362 

Drained,  limed  and  ferti- 
lized land. 


86 


1,559.6    2,678.8 


Acres  re- 
quired. 

Man 
hours. 

10 

9 

10 

11 

350 
113.4 
168 
53.9 

40 

685.3 

Horse 
hours. 


410 
204.3 
354 
199.1 


1.167.4 


This  may  be  carried  farther  by  showing  that  the  returns  for  labor  are 
affected  by  crop  yields.  Dr.  J  I.  Falconer  of  Ohio  State  University 
recently  reported  results  of  studies  made  in  1918  of  G7  farms  in  a  com- 
munity in  Huron  county,  Oliio.  lie  reported  that  these  farms  lie  on  the 
same  soil  type.  They  were  divided  into  three  groups  according  to  their 
yields  as  shown  in  table  8. 

Table  8. — Effect  of  crop  yields  on  labor  income. 


Crop  Yields. 


Poor. 
Fair. 
Good 


Number  of 
farms. 


19 
20 
18 


Value  of 

per  day  of 

labor. 


$11.92 
15.01 
18.01 


The  labor  income  is  greatly  affected  by  crop  yields  or  the  fertility 
relationships  of  the  soil.  It  is  good  business  practice  to  produce  yields 
of  crops  considerably  above  the  average  of  the  State. 

There  are  several  principles  involved  in  the  use  of  commercial  fertilizers 
that  should  be  considered.  Application  of  fertilizers  to  soils  when  the 
formation  of  available  plant-food  from  vegetable  and  mineral  matter  is 
slow  are  frequently  desirable.    If  the  spring  growth  of  fall  sown  grain 
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is  backward  because  of  a  severe  winter  or  a  late  spring  the  use  of  light 
top  dressings  of  nitrates  on  some  soils  is  a  profitable  and  desirable 
practice.  Where  weather  conditions  are  such  that  very  late  fall  seed- 
ing is  obligatory  or  late  seeding  is  practiced  on  account  of  the  Hessian 
Ply,  the  use  of  readily  available  fertilizers  is  urgent  in  as  much  as  th^ 
cause  a  rapid  growth  and  winter  injury  is  less  serious.  Moreover  where 
an  early  marketable  crop  is  desired  the  use  of  commercial  fertiliaers 
is  advisable.  In  addition  the  use  of  readily  available  fertilizers  is  sound 
in  regions  where  the  growing  period  is  short  since  they  tend  to  hasten 
growth  and  maturity.  Still  another  point  to  consider  is  that  fertilisers 
may  increase  the  root  development  of  plants  and  consequently  their 
feeding  range,  thereby  assisting  them  to  obtain  additional  elements  of 
plant-food  from  the  soil.  This  probably  accounts  for  the  benefit  derived 
from  small  applications.  Naturally  such  practices  do  not  comprise 
permanent  systems  of  fertility. 

The  vegetable  matter  or  humus  content  of  soils  may  be  increased  by 
the  use  of  commercial  fertilizers.  It  has  been  shown  that  the  roots  and 
above  ground  portions  of  crops  may  be  increased  by  this  means  if  proper 
rotations  of  crops  are  followed.  There  is  more  material  left  in  soils  and 
larger  quantities  of  residues  or  manure,  straw,  etc.,  to  return  to  the 
land.  If  on  the  other  hand  the  soil  is  improperly  managed  or  the  resi- 
dues are  carelessly  handled,  burned  or  not  returned  to  the  land,  small 
amounts  of  available  commercial  fertilizers  will  result  in  more  rapid 
depletion  of  humus  than  if  they  are  not  used. 

Some  soils  are  actually  deficient  in  one  or  more  elements  of  plant 
food  and  fertilizers  are  added  to  meet  this  need.  As  has  been  pointed 
out  this  is  the  case  with  many  of  Michigan's  heavy  soils  with  respect 
to  phosphoric  acid,  and  sandy  soils  are  not  only  low  in  phosphoric  acid 
but  are  also  generally  deficient  in  humus  and  nitrogen.  Although  potash 
is  usually  present  in  abundance  in  the  mineral  soils,  we  have  found  that 
its  use  on  some  sandy  lands  is  desirable  for  the  production  of  the  legumes 
and  many  growers  report  also  that  it  is  desirable — when  prices  are 
normal — for  the  production  of  potatoes  and  root  crops.  Some  muck 
and  peat  soils  respond  to  lime,  some  to  phosphoric  acid,  some  to  potash, 
and  some  to  both  phosphoric  acid  and  potash. 

We  have  in  progress  many  field  tests  that  are  being  conducted  co- 
operatively by  farmers,  county  agents  and  representatives  of  the  Soils 
Section.  It  is  proposed  to  continue  these  at  least  one  round  of  a  rota- 
tion and  longer  if  practicable.  Although  it  is  recognized  that  the  value 
Off  such  tests  increases  with  the  length  of  time  they  are  continued,  it 
seems  advisable  to  report  the  results  we  have  obtained  at  this  time.  A 
summary  is  given  in  table  9  followed  by  a  detailed  report. 

In  calculating  the  returns  from  the  application  of  the  materials  ap- 
plied to  the  soils  the  following  prices  per  bushel  were  used:  Wheat, 
12.00;  corn,  J1.25;  oats,  ?0.60;  rye,  $1.50;  soy  beans,  f5.00.  The  follow- 
ing in  terms  of  tons:  Clover  hay,  f 22.00;  straw,  f8.00;  lime,  (4.50;  acid 
phosphate,  $32.00;  sodium  nitrate,  $90.00;  potash,  $176.00,  rock  phos- 
phate, $20.00 ;  sulphate  of  ammonia,  $100.00.  If  the  price  of  farm  prod- 
ucts were  only  one-half  the  amounts  used  and  the  cost  of  the  fertilizers 
were  the  same,  naturally  the  returns  derived  from  their  use  would  be 
less. 
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Tablb  9. — A  Bummary  of  fertility  tests. 


Farm  of 

Location. 

Treatment. 

Soil. 

Crops. 

Return 
per  acre. 

J.  Wheeting 

Imlay  City 

Lime 

Sand 

Com,  oats 

$29.95 

J.  Wbeeting 

ImlayCity 

Lime -,.-.. 

Sand 

Wlieat 

7.99 

Caas  County  Farm   . 

Cassopolis 

Tfime ........... 

Sand 

Soybeans,  rye, 
wbeat. 

9.60 

• 

Bert  Gilbert,  Paul 
Scbnelle,       Cnas. 
Klnser. 

Emmet  and  Cbe- 
boygan  coun- 
ties. 

Lime 

Sand 

Rye 

-6.15 

Manistee  County 

Manistee 

Lime . . . .  t  - , . . , . 

Sand 

Rye 

-4.47 

Farm. 

Thos.  Moore 

Tbompsonvllle. . 

Lime 

Sand 

Rye 

.73 

Van  Buren  County 
Farm. 

Hartford 

Manure 

Sandy  loam  . . 

Oats,  clover  . . 

♦10.41 

J.  Wbeeting 

Imlay  City 

Manure 

Sand 

Com,  oats 

*30.05 

Paul  Scbnelle 

Clarion 

Manure 

Sand 

Rye 

♦18.63 

W.  C.  Kempster 

Coldwater 

Rock  pbospbate. 

Silt  loam 

Oats,  wbeat  . . 

23.88 

Van  Buren  County 
Farm. 

^artford 

Rock  pbospbate, 
witn  nitrogen 
and  potasb. 

Sandy  loam  . . 

Oats,    clover, 
2  crops. 

6.64 

Van  Buren  County 
Farm. 

Hartford |  Rockpbo^bate, 

witn  manure. 

Sandy  loam  . . 

Oats,    clover, 
2  crops. 

14.79 

Jas.  Ricbards 

E.U  Claire «°S!ltte?r' 

Silt  loam 

Oats,  wbeat  . . 

-22.35 

Cass  County  Farm    . 

Cassopolis 

Rock  pbospbate. 
witn  limestone. 

Sand 

Soybeans, 
wheat,  rye. 

-     .84 

B.  C.  Gilbert.  Paul 

Emmet  and  Cbe- 
boygan  coun- 
ti^. 

Rock  pbospbate . 

Sand 

Rye 

-12.94 

Sohnelle,       Cbas. 
Kinser. 

E.  D.  FalrcbUds 

Constantino. . . . 

Rock  pbospbate . 

Sand 

Corn-rye 

18.78 

B.  C.  Gilbert,   Paul 

Emmet  and  Cbe- 
boygan  coun- 
ties. 

Acid  pbospbate  . 

Sand 

Rye 

2.28 

Scbnelle.       Cbas. 
Kinser. 

Acidpbospbate, 
sodium       ni- 
trate. 

Sand 

Rye 

13.10 

•^"if  »*••••••.••• 

Acidpbospbate, 
sodium       ni- 
trate, potasb. 

Sand 

Rye 

3.49 

Cass  County  Farm   . 

Cassopolis 

Acid  pbospbate, 
lime. 

Sand 

Soybeans, 
rye,  wbeat. 

.71 

AcidDbospbate, 
sooium       ni- 
trate, lime. 

Sand 

Soybeans, 
rye.  wbeat. 

11.44 

Acid  pbospbate, 
sodium       ni- 
trate, potasb- 
lime. 

Sand 

Soybeans, 
rye,  wbeat. 

22.20 

Manistee  County 

Manistee 

Acidpbospbate  . 

Sand 

Rye 

18.83 

Farm. 

Acidpbospbate, 
sodium       ni- 
trate. 

Sand 

Rye 

12.36 

Acidpbospbate, 
sooium       ni- 
trate, potasb. 

Sand 

Rye 

4.50 
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Tablk  9. — Concluded. 


Farm  of 

Location. 

Treatment. 

Sou. 

Crops. 

Return 
per  acre. 

W.  C.  Kempster 

Coldwater 

Acid  phosphate  . 

Silt  loam 

Oats,  wheat  . . 

26.34 

2-12-2 

Silt  loam 

Oats,  wheat  . . 

17.83 

F.  McCartney 

Morrice 

Acid  phosphate  . 

Silt  loam 

Wheat.; 

13.35 

Acid  phosphate, 
sooium       ni- 
trate. 

Silt  loam 

Wheat 

• 

21.16 

Acid  phosphate, 
sodium       ni- 
trate, potash. 

Silt  loam 

Wheat 

15. » 

W.  J.  Guthrie Mendon 

Acid  phosphate  . 

Silt  loam 

Wheat 

28.43 

2-12-2 

Silt  loam 

Wheat 

38.30 

S.  Simpson 

24  trials 

Vicksburg i  Acid  phosphate  . 

Silt  loam 

Wheat 

16.72 

1  Commercial  nitrogen  (top  dressing).. 

Light  soils 

Wheat 

7.M 

28  trials 

Commercial  nitro^<^n  (tan  drawiinp^.. 

Heavy  soils.. . 

Wheat 

-1.14 

*Gross. 


RESULTS  FROM   THE   USE  OF  LIME. 

Tests  conducted  on  the  farm  of  John  Wheeting  in  Lapeer  coonty  in 
all  cases  have  shown  excellent  results  from  the  use  of  lime-  The  soil 
is  a  rolling  sand  on  sandy  silt  sub-soil  typical  of  large  areas  in  that 
section.  The  land  has  been  farmed  a  number  of  years.  Lime  at  the 
rate  of  2  tons  per  acre  was  applied  in  the  spring  of  1919  for  com.  The 
increase  in  yield  of  this  crop  due  to  the  lime  was  19.86  bushds  and 
920  pounds  of  stover.  The  following  year  oats  were  seeded  on  the  same 
areas.  The  increase  in  yield  of  oats  due  to  the  lime  was  29.33  bushels 
and  1,280  pounds  of  straw.  After  having  deducted  the  cost  of  lime  a 
return  of  $29.95  was  derived  from  the  first  two-  crops  of  a  four-year 
rotation. 

On  the  same  farm  and  the  same  soil  type  an  application  of  lime  on 
wheat  land  in  the  fall  of  1919  gave  an  increase  of  6.23  bushels  of  grain 
and  832  pounds  of  straw.  The  returns  above  the  cost  of  lime  amounted 
to  $7.99  per  acre. 

Lime  is  used  profitably  on  the  Cass  county  farm.  Experiments  to 
determine  the  value  of  lime  were  started  in  the  spring  of  1917  on  the 
Cass  county  farm.  The  soil  is  a  sand  to  sandy  loam  on  a  sub-soil  of 
gravelly,  silty  nature.  This  land  has  been  farmed  for  many  years  and 
four  years  previous  to  1917  had  been  idle  because  it  was  too  poor  to 
produce  profitable  crops.  An  application  of  6,300*  pounds  of  lime  per 
acre  was  made  on  a  series  of  plots  with  corresponding  plots  untreated. 
A  four-year  rotation  of  soy  beans  for  seed,  rye,  wheat  and  soy  beans  for 
green  manure,  has  been  followed.  The  average  increase  of  the  limed 
over  the  untreated  plots  is  as' follows:  Soy  beans,  1.14  bushels;  rye, 
1.70  bushels;  wheat,  6.5  bushels  and  632  pounds  of  straw;  and  soy 
beans,  1,231  pounds  of  green  weight.  After  deducting  the  cost  of  the 
lime  from  the  first  three  crops  grown  in  the  rotation  there  remains  a 
balance  of  $9.60  per  acre.  On  a  similar  treated  series  sweet  clover  wa« 
grown  as  a  green  manure  crop  instead  of  soy  beans,  the  last  crop  of  a 
four-year  rotation.    The  s^verage  of  the  lime-treated  ovef  the  unlimad 
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plota  fibowed  an  increase  of  4,450  pounds  of  green  matter,  the  quantity 
of  Bweet  clover  produced  on  the  untreated  plots  being  negligible.  ^ 

On  the  above  soil  further  work  was  carried  od  using  different  flneness 
of  division  of  limestone  and  other  forms  of  lime.  A  standard  application 
of  4,000  pounds  of  the  carbonate  forms,  limestone  and  marl,  and  an 
equivalent  amount  of  lime  in  the  hydrated  form  were  used.  A.  rotation 
of  soy  beans  for  seed,  rye,  wheat  and  sweet  clover  for  green  manure  haa 
been  followed.  Owing  to  a  late  spring  application  of  lime  and  late 
seeding  of  soy  beans  the  first  year,  the  crop  was  very  poor  and  the  re- 
sults are  not  given.  In  table  10  are  presented  the  results  for  the  rye  and 
wheat  crops. 


Rye.  1918. 

Whe&t,  1930. 

Onln— 

bUBhelB. 

SSSK 

Stjjw- 

0.0 

si 

3:46 

\ 

38 

1 

The  sweet  clover  although  grown  for  green  manure  in  the  season  of 
1921  showed  little  differences  in  growth  where  the  soil  was  treated  with  ^ 
marl,  hydrated  lime  and  80-mesh  limestone.    The  growth  of  sweet  clover 
in  19^  was  less  as  the  coarseness  of  the  limestone  increased. 
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100  ACRE  GRAIN  FARM,  CARRYINO 


Plant-foo<f  elements  in  produce. 

Consumed  by  stock. 

Crops  produced. 

Nitr6gen. « 
pounds. 

Phosphoric 

acid. 

pounds. 

Potash, 
pounds. 

Produce 

Nitrogen, 
pounds. 

Phos- 
phoric 

acid, 
pounds. 

Potash, 
pounds. 

Hay.  10A.-20T 

•800.0 

201.5 

720.0 

12.5  T    .. 

500 

125.95 

450.0 

Com.  16  acres: 

Grain,  600  bu 

Stover.  18.1  T 

.    556.8 
362.0 

210.87 
110.53 

132.0 
505.4 

45  bu.... 
3T 

41.76 
60.0 

16.49 
18.31 

0.9 
83.77 

Oats,  20  acres: 

Grain,  ^,200  bu 

Straw,  SOT 

768.0 
384.0 

318.81 
120.93 

230.4 
748.8 

613  bu... 
Fed..  5  T. 
Bed.5.5  T. 

392.32 
64.0 

162.81 
20.16 

117.70 
134.8 

Total   consumed    by 
stodc 

1.058.08 

343.72        786.17 

Wheat.  25  acres: 
Grain.  625  bu 

750.0 
310.0 

320.00 
04  24 

150.0 
371.0 

t 

Straw,  31  T 

' 

■ 

Beans.  15  acres: 
Grain,  300  bu 

720.0 
312.0 

219.87 
71.46 

234.28 
456.00 

Straw.  12  T 

Potatoes,  5  acres: 
1,000  bu 

210.0 

90.0 

300.0 

Pasture.  10  acres 

572.7 

160.32 

477.25 

572.7 

160.32 

477.26 

Total  removed  from 
soil 

4.045.5 

1,927.53 

4.325.13 

1 

•Taken  from  the  air. 
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GENERAL  FARM.  CARRYING  6  COWS, 

Plant-food  elements  in  produce. 

Consumed  by  stock. 

Crops  produced. 

Nitrogen, 
pounds. 

Phosphoric 

acid, 

pounds. 

Potash, 
pounds. 

Produce. 

• 

Nitrogen, 
IKHinds. 

Phos- 
phoric 

add. 
pounds. 

Potadi, 
pounds. 

Hay,  10  acre8-20  T. . . . 

♦800.0 

201.5 

720.0 

17  T 

680.0 

171.28 

613.0 

Com,  16  acres: 

Grain,  600  bu 

Stover.  18.1  T 

556.8 
362.0 

219.87 
110.53 

132.0 
505.4 

287  bu... 
11.3  T.  .. 

266.34 
226.0 

105.17 
69.0 

63.14 
315.49 

Oats.  15  acres: 

Grain.  900  bu 

Straw.  22.5  T 

676.0 
288.0 

239.11 
90.70 

172.8 
561.6 

800  bu . . . 
Fed.  .8  T  . 
Bed.,8T 

512.0 
102.4 

212.54 
32.24 

163.6 
199.68 

Total   consumed    by 
stock 

1.786.74 

600.23 

1.3^.91 

Barley,  10  acres: 
Grain,  340  bu 

285.6 
132.0 

124.6 
43.51 

81.6 

Straw,  11  T 

242.0 

........'........ 

Wheat,  15  acres: 
Grain,  376  bu 

450.0 
186.0 

192.00 
56.54 

90.0 
222.6 

1 

Straw  18.6 



Beans,  15  acres: 
Grain.  300  bu 

720.0 
312.0 

218.87 
71.46 

234.28 
456.00 

Straw.  12  T 

1 

Potatoes,  5  acres: 
1,000  bu 

210.0 

90.0 

300.0     1 

Pasture.  15  acres 

859.05 

240.48 

715.88 

869.05 

240.48 

715.88 

Total  removed  from 
soil 

4,937.45 

1,900.17 

4.434.16 

. 

*  Taken  from  the  air. 
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« 

DAIRY  FARM,  20  COWS.  5 

Plant-food  elements  in  produce. 

Consumed  by  stock. 

Grope  produced. 

Nitrogen, 
pounds. 

Phosphoric 

add. 

pounds. 

Potash, 
pounds. 

Produce. 

Nitrogen, 
pounds. 

Pho»> 

phorie   ;  Potaeii. 

acid,     '  pounds, 
pounds. 

Hay.  10A-20T 

♦800.0 

201.6 

720.0 

20  T 

800.0 

201,5     1     720.0 

Corn,  10  acres: 

Grain,  400  bu 

Stover,  12  T 

371.2 
240.0 

146.56 
7§.28 

88.0 
336.0 

250  bu . . . 
7.6  T 

232.0 
150.0 

91.6     ,       55  0 
45.8          210.O 

Ck)m,  10  acres: 
Silage.  100-T 

680.0 

229.00 

880.0 

100  T.... 

680.0 

229.0     *     880  0 

Oats,  20  acres: 

Grain,  1,200  bu 

Straw,  SOT 

768.0 
384.0 

818.77 
120.91 

230.4 
748.8 

800  bu... 
Fed., 6.5  T. 
Bed.l7.6T 

612.0 
83.2 

212.51 
26.1 

153. S 
162.24 

*    t 

Barley,  10  acres: 

Grain,  340  bu 

Straw,  11  T 

286.6 
132.0 

124.67 
43.51 

81.6 
242.0 

340  bu . . . 

286.6 

1 
124.57   1       81  6 

Beand,  10  acres: 
Grain.  200  bu.   .. 

480.0 
208.0 

146.66 
47.63 

166.19 
304.00 

, 

1 
1 

Straw,  8  T 

: 

Purchased  bran: 
7.6  T 

7.6  T .  .  .  . 

397.6- 

r 
439.74         240.00 

•••••••••* 

Total    consumed    by 
stock 

3.140.3 

1.370.82    2.502  44 

1 

Pasture.  30  A 

1.718.1 

480.9 

1,431.75 

1 

Total  removed  from 
soil 

5,266.9 

1 

1.933.19 

5,218.74 

1 

♦Taken  from  the  air. 


BOIL  FSSITILITT 
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HORSES,  10  CATTLE,  20  HOQS. 


Sold  from  farm. 


Returned  to  soil. 


Produce. 

Nitrogen, 
pounds. 

Phosphoric 

acid. 

pounds. 

Potash, 
pounds. 

Produce. 

Nitrogen, 
pounds. 

Phosphoric 

acid. 

pounds. 

Potash, 
pounds. 

* 

150  bu 

139.2 

54.96 

33.0 

4.6  T. .  . . 

90.0 

27.48 

126.0 

*"''**''''"" 

1 

1 

•  •  *• 

400  bu 

256.0 
76.8 

106.25 
24.18 

76.8 
149.76 

• 

6T 

17. 5T... 

224.0 

70.62 

436.8 

11  T 

132.0 

43.58 

242.0 



200  bu 

480.0 

146.56 

156.19 

8T 

208.0 

47.63 

304  0 

* 

Total 

1,084.0 

375.53 

657.75 

Total. . 

522.0 

145.73 

866.8 

4 
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PLANT  FOOD  BALANCE 

ON  A  100-ACRE  GENERAL  FARM  GROWING  25  ACRES 

Plant-food  elements  in  produce. 

Consumed  by  stock. 

Crops  produced. 

Nitrogen. 
.  pounds. 

Phosphoric 

acid. 

pounds. 

Potash, 
pounds. 

Produce. 

Nitroeen, 
pounds. 

Pfaos- 
pboric 

acid, 
pounds. 

Poiarii, 
pounds. 

Clover  hay.  26  A-60  T . 

♦2,000.0 

603.76 

1.800.00 

17  T 

680.00 

171.28 

612.00 

Com,  10  acres: 

Grain.  400  bu 

Stover,  12.33  T 

371.2 
242.0 

146.58 
73.68 

88.00 
336.94 

287  bu... 
11.3  T... 

266.34 
221.82 

105.17 
67.51 

63.14 
308.M 

Oats.  15  acres: 

Grain.  900  bu 

Straw.  22.5  T 

676.0 
288.0 

239.11 
90.70 

172.80 
661.60 

800  bu... 
Fed..  8  T. 
Bed,  8  T. 

612.00 
102.40 

212.54 
32.24 

153.00 
199.68 

Wheat,  17  acres: 
Grain.  426  bu 

610.0 
210.8 

217.60 
64.05 

102.00 
262.28 

Straw.  21  T 





t 

Potatoes.  3  acres: 
600  bu 

126.0 

67.00 

180.00 

•   •■••■•• 

Beans,  7  acres.  140  bu. : 

336.0 
146.6 

102.60 
32.32 

109.34 
212.80 

Straw,  6.6  T : . 

Barley,  8  acres: 
Grain,  272  bu 

228.48 
105.6 

99.68 
34.08 

65.02 
193.60 

Straw,  8.8  T 

Pasture.  15  acres 

859.05 

240.48 

716.88 

859.05 

240.48  \ 

715  88 

. 

Total 

3,998.73 

1,901.63 

4,790.26 

2,641.61 

829.22 

2.053.24 

SOIL.  PERTILITY 
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OF  CLOVER  AND  CARRYING  6  COWS,  4  CATTLE.  14  HOGS  AND  5  HORSES. 


Sold  from  fann. 

Returned  to  farm. 

i 

Produce            Nltroiren, 
*^*>*»"<*-            pounds. 

I 
t 

Phosphoric 

acid, 

pounds. 

Potash, 
pounds. 

Produce. 

Nitrogen, 
pounds. 

Phosphoric 

acid, 

pounds. 

Potash, 
pounds. 

33  T 

1.320.00 

332.47 

1.188.00 

1 

'  * 

113  bu ] 

104.86 

41.41 

24.86 

i.03 20.22 

6.15 

28.16 



100  bu 

64.00 
83.20 

26.56 
26.19 

19.20 
162.24 

*  6.5  T" 

8T 

102.40 

32.24 

199.68 

...... 

425  bu 

510.00 
210.80 

217.60 
64.05 

102.00 
252.28 

21  T 

600  bu 

126.00 

67.00 

180.00 

• 

140  bu 

336.00 

102.60 

109.34 

1 

5.6  T 

145.60            32.32 

1 

212.80 

• 

272  bu 

228.48 
105.60 

99.68 
34.08 

65.02 
193.60 

8.8  T 

^ 

3.088.94 

1,001.61 

2,296.54 

268.22 

70.71 

440  64 
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PLANT  FOOD  BALANCE  ON  A  100-ACRE  SANDY  FARM  WITH  A  SHORT  ROTATIOX. 

AND  5 


Crops  ^produced . 


Clover  hay .25  A-37.6,T 


Plant-food  elements  in  produce. 


Nitrogen,  i  ^*^?5*>®^<^     Potash. 
PouJi^ls.    i    p25S3g.       pounds. 


Soybeans,  6  acres: 
Grain.  60  bu 


Tops.  5  T 


♦1.600.00 


190.80 
90.00 


64.80 
30.00 


Com,  13  acres: 
Grain,  390  bu. 
Stover,  11.7  T 


361.92 
234.00 


142.91 
71.44 


Barley,  9  acres: 
Grain,  225  bu. 
Straw,  7.5  T.. 


Beans,  5  acres: 
Grain,  75  bu. 
Straw,  3  tons. 


189.00 
90.00 


180.00 
78.00 


54.96 
17.86 


Rye,  20  acres: 
Grain,  400  bu. 
Straw,  20  T.. 


Potatoes.  3  acres: 
450  bu 


94.50 


40.50 


•  Pasture.  20  acres , 


859.05 


240.48 


Bought  250  bu.  oats . 


377.81   ,   1.350.00 


72.00 
75.00 


Consumed  by  stock. 


Produce. 


Nitrogen, 
pounds. 


20.5  T 


•  I 


820.00 


FhoS- 
ldM>rlc 

acid, 
pounds. 


206.53 


85.80 
326.66 


390  bu .  . . 
11.7  T... 


361.92 
234.00 


142.91 
71.44 


82.46            54.00  I  225  bu... 
29.66  1^5.00    


189.00  I     82.46 


58.56 
114.00 


3T. 


382.00  196.00  134.00 

200.00  120.00  340.00 


135.00 


715.88 


-     Total 2,949.27  .   1,468.88   |  3.625.90 

_        _  _      .  I  I  I 

♦Taken  from  the  air. 


Bed..8T 


78.00  I     17.86 


250  bu . 


859.05 


160.00 


I 


2,701.97 


66.40 


738.09 


85.81 
826.66 


54.00 


114.00 


240.48        715.88 


48.00 


828.08     2.082.34 


SOIL  FERTILITY 
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INCLUDING  25  ACRES  OF  CLOVER  AND  CARRYING  6  COWS,  4  CATTLE.    14   HOGS 
BOUSES. 


Sold  from  farm. 

Returned  to  soiL 

r> i..«^           Nitrogen, 

Produce.        ,    pounds. 

1 

Phosphoric 

acTd. 

pounds. 

Potash, 
pounds. 

Produce. 

Nitrogen, 
pounds. 

Phosphoric 

acTd, 

pounds. 

Potash, 
pounds. 

17  T                      .1..   680.00 

171.27 

612.00 

tflO  bu                    .           190.80 

64.80 

72.00 

5T 

90.00 

30.00 

75.00 

•  ••  •....•••••."•, 

1 

1 

.......... 

•  ••• 1 

1 

7  5  T ...           90.66 

29.66 

165.00 

75  bu                180.00 

54.96 

58.56 

•  * ; 

400  bu        382.00 

196.00 
72.00 

134.00 
204.00 

■  2  T              120.00 

■^ 

8T 

86.66 

48.66 

136.00 

••*•*****                    * 

1 

450  bu 94 .  50 

40.58 

135.00 

1 

1 

1 

!   1,737.30 

629.19 

1,380.56 

170.00  !         78.00  1         211.00 

1 

1 

1 
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FERTILIZER  ANALYSES 


ANDREW  J.  PATTEN.  O.  E 
H.  L-GHETTENBERGBRmd  P.  CVMBARA 


AGRICULTURAL  EXPERIMENT  STATION 
of  the 
MICHIGAN  AGRICULTURAL  COLLEGE 


CHEMICAL  SECTION 


EAST  LANSINO.  UICHtGAN 


SEP  20 192'     ) 


During  the  last  regular  session  of  the  legislature  the  bill  (Act  12.  P.  A. 
192 1 )  creating  the  Department  of  Agriculture  was  passed.  By  a  provisiai 
of  this  bill  the  inspection  of  commercial  fertilizers  will,  on  and  after 
July  1st,  1921,  be  conducted  under  the  direction  of  the  Department  of 
Agriculture.  All  commimications  in  regard  to  licensing  or  inspection  and 
analysis  of  commercial  fertilizers  should,  after  the  above  mentioned  date, 
be  directed  to  the  Commissioner  of  Agriculture,  Lansing,  Michigan. 


^      A 


i 


FERTILIZER  ANALYSES. 

This  bulletin  contains  the  results  of  the  inspection  of  commercial  fer- 
tilizers for  the  year  1920  and  the  spring  season  of  1921.  The  analyses  and 
discussion  of  the  results  are  given  separately  for  the  two  years. 

The  fertilizer  inspection  has  been  conducted  by  the  Experiment  Station 
since  1885  when  the  first  law,  regulating  the  sale  and  distribution  of  com- 
mercial fertilizers  in  Michigan,  was  passed.  The  first  inspection  bulletin 
was  published  in  1886  by  the  late  Dr.  R.  C.  Kedzie.  That  bulletin  contained 
the  analyses  of  only  15  samples.  Since  then  an  inspection  bulletin  has 
been  published  annually  with  the  exception  of  two  years,  making  a  total 
of  34  bulletins  including  the  current  issue.  The  number  of  samples  analyzed 
during  the  year  has  increased  to  over  1000. 

During  the  time  that  the  fertilizer  inspection  has  been  conducted  by  the 
Experiment  Station  only  one  case  has  been  prosecuted  and  that  was  against 
a  local  dealer  who  sold  a  carload  of  ground  limestone  representing  it  to 
be  a  mixture  of  rock  phosphate  and  ground  limestone.  The  details  of  this 
case  are  given  in  Bulletin  No.  283.  It  has  been  our  exx)erience  that  the 
publicity  given  the  results  through  the  distribution  of  the  annual  fertilizer 
bulletin  is  a  far  greater  and  more  potent  force  in  the  prevention  of  fraud 
than  any  amount  of  fines  that  might  be  imposed  by  the  courts. 

In   1914  we  first  published  results  showing  the  quality  of  the  nitrogen 

jsed  in  mixed  fertilizers.     This  has  been  continued  since  that  time  and, 

is  a  result,  there  has  been  a  gradual  and  steady  improvement  in  the  quality 

>f  the, nitrogen.    One  may  now  be  reasonably  sure  of  getting  nitrogen  of 

jood  quality  in  practically  all  of  the  higher  grade  fertilizers.     This  is  not 

»  true  of  the  low  grade  mixtures,  which  fact  constitutes  one  of  the  chief 
irguments  against  buying  such  fertilizers.    In  this  connection  it  is  gratify- 

ng  to  note  that  the  National  Fertilizer  Association,  at  their  recent  meeting, 

inanimously  went  on  record  as  favoring  high  analysis  fertilizers. 

The  actual  consumption  of  commercial  fertilizers  during  the  earlier  years 
s  not  known,  but  was,  of  course,  very  small.  During  the  year  1906,  when 
he  first  attempt  was  made  to  determine  the  fertilizer  consumption  it  was 
istimated  at  20,000  tons.  This  has  steadily  increased  until  last  year,  1920, 
vhen,  bas^d  upon  reports  received  from  the  manufacturers,  it  reached  the 
ligh  point  of  112,616  tons.  The  distribution  of  this  amount  throughout 
he  State  is  shown  in  the  following  table : 
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REPORTED  FERTILIZER  SALES,  BY  COUNTIES,  FOR  SEASON  1920 


County 

Alcona 

Allegan 

Alpena 

Antrim 

Arenac 

Barry 

Bay. 

Benzie 

Berrien 

Branch 

Calhoun 

Cass 

Charlevoix 

Cheboygan 

Clare 

Clinton.  . 

Crawford 

Eaton 

Emmet 

Genesee 

Gladwin 

Grand  Traverse 

'Gratiot 

HiUsdale 

Huron 

Ingham 

Ionia 

Iosco 

Isabella 

Jackson 

Kalamazoo 

Kalkaska 

Kent 

Lake 

Lapeer 

Leelanau 

Lenawee 

Livingston 

Macomb 

Manistee 

Mason 

Mecosta 

Midland 

Missaukee 

Monroe 

Montcalm 

Montmorency 

Muskegon 

Newaygo 

Oakland 

Oceana 

Ogemaw 

Osceola 

Oscoda 

Otsego 

Ottawa 


Spring 


15 

1063K 
176 

118>^ 
64 

342M 
1033K 

1386K 
378>^ 

310K 
127K 
267 

40 

653 

2 

1482 

159 

2554K 

109 

113K 
1772 

1059K 
1593 

892 

708 

131 

628 

451 
1236 
24  >^ 

1497K 
4 

1611 

291 
2885>^ 

305K 

3033  K 
19 

102K 

38 
107 

86 

2808 

628 

12 

332  K 

294K 

1154K 

264K 

19 

91 

16 

20K 
2734 


FaU 


Total 


1370 

'*69" 

522 
328 

i658 
516 
350X 
149 
107 

'si 

2315 

2488^ 

68 
2674 

53 

41 
1554 
1361 
2275X 
1029 
1974ff 

240' 

222 

644 

i793' 

1605* 
118 

1653K 
230 
2779 

*  30 
21 
50 

2614)4 
840 

383K 
90 
1058 
144 

30M 
76 


2878 


}< 


2433 -: 
176 
177 

1361 N 

276', 
374 

44h 

m 

•■) 

397C^ 
22/ 

522SS 
le 
IMH 

zm 

2430J* 
386gS 

1921 
2682^4 
131 

673 
1880 

241; 

mh 

321t^ 

5812>4 
19 

122', 
iit 

157 

146S 

12 

no 

2212K 

m 

If 

21 
5612 


Fertilizer  Analyses 
reported  fertiuzer  saues,  by  counties,  for  season  1« 


Coun^ 

SpriBg 

Fa 

p           jj^ 

121 

2682" 

129  Ji 
1986^ 
2851 

961>^ 
3723^ 

SS5<4 

1715X 

2691 K 

53 

■■  3" 
41?i 
IS 
15 

35K 

"ie" 

8 
M 
986>^ 

239  ' 
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LICENSED  BRANDS. 

During  the  year,  1920,  37  manufacturers  and  fertUizer  companic: 
licensed  426  brands  for  sale  in  Michigan.  One  new  company,  The  Soutbeni 
Fertilizer  and  Chemical  Company,  registered  20  brands  during  the  faD 
season.  Of  this  number,  however,  12  were  not  shipped  into  the  State.  The 
U.  S.  Gypsum  Company,  Chicago,  111.  and  the  R.  H.  Hoover  Laboratories. 
Inc.,  Freeport,  111.,  licensed  "Ben  Franklin  Agricultural  Gjrpsum*'  and 
"Plantlife"  respectively,  after  the  regular  fertilizer  season  had  closed.  No 
samples  of  either  brands  have  been  found  on  the  markets  and  they  art 
not  included  in  the  tables  of  analyses. 

Attention  is  called  to  the  fact  that  the  fertilizer  law  covers  only  those 
materials  which  are  sold,  offered  or  exposed  for  sale  within  the  State,  tiat 
retail  price  of  which  is  $10.00  or  more  per  ton.  Manufacturers  residing 
outside  the  State  may  ship  direct  to  the  consumer  without  paying  the 
license  fee  but  the  party  making  the  purchase  receives  no  protection  undr 
the  law.  If  the  sale  of  fertilizer  to  be  shipped  direct  to  the  consumer  L^ 
made  by  an  agent  or  representative  of  the  manufacturer  while  in  the  State, 
the  act  is  considered  as  one  of  actually  offering  the  material  itsdf  fw 
sale,  and  the  fertilizer  then  becomes  subject  to  the  requirements  of  tht 
law  just  as  surely  as  though  the  fertilizer  were'  actually  brought  into  the 
State  and  then  sold.  Consequently,  an  agent  of  a  fertilizer  company  is 
technically  violating  the  law  when  he  solicits  or  accepts  orders  for  auj 
unlicensed  fertilizer,  while  in  the  State. 

COLLECTION   OF  SAMPLES. 

The  collection  of  samples  was  made  during  the  spring  and  fall  diippinf 
seasons  by  Inspectors  appointed  by  the  State  Board  of  Agriculture. 

All  sections  of  the  State  in  which  fertilizers  are  used  to  any  extent  wtrt 
visited,  and  907  samples  were  secured  from  stocks  being  offered  for  sak 
by  dealers.  For  this  purpose  a  specially  constructed  tube  is  used,  whidi 
permits  of  securing  a  core  from  the  entire  length  of  the  bag.  An  oflSdai 
sample  consists  of  the  cores  taken  from  not  less  than  ten  separate  sad^ 
of  the  same  brand.  The  ten  or  more  separate  cores  are  mixed  together, 
placed  in  a  stout  sack,  tied,  sealed  and  forwarded  to  the  laboratory  for 
analysis. 

During  the  year  71  registered  brands  were  not  shipped  into  the  State. 
It  was  formerly  the  custom,  whenever  we  failed  to  find  a  brand  on  the 
market,  to  analyze  the  sample  forwarded  by  the  manufacturer,  as  required 
by  law,  at  the  time  of  applying  for  the  license.  It  has  long  been  known 
that  these  samples  were  generally,  if  not  always,  made  up  in  the  laboratories 
of  the  companies  and  were  not,  therefore,  representative  of  the  prodta:: 
as  put  on  the  market.  For  this  and  other  reasons  we  have  discontinceJ 
this  practice  and  in  this  bulletin  the  brands  not  represented  by  samp^ 
are  listed  in  their  proper  places  but  are  not  given  a  laboratory  number  and 
only  the  guaranteed  analysis  is  shown. 

In  many  cases  several  samples  of  the  same  brand  were  drawn  and  ana- 
lyzed. This,  of  course,  greatly  increases  the  work  in  the  laboratory  bot  ir 
is  the  only  way  by  which  we  can  ascertain  if  the  brands  are  nnmisf 
uniform.  If  only  one  sample  were  analyzed,  or  if  several  samples  were 
taken  and  composited  before  being  analyzed,  variations  in  the  compositiofi 
would  not  be  detected.  ^ 
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RESULTS   OF  INSPECTION. 

Of  the  907  samples  analyzed  representing  355  brands,  255  (27.1%)  were 
found  to  be  below  guarantee*  in  one  or  more  ingredient.  Sixty- four  (7.1%) 
were  below  guarantee  in  nitrogen,  2  (0.2%)  were  below  guarantee  in  total 
phosphoric  acid,  75  (8.3%)  were  below  guarantee  in  available  phosphoric 
acid  and  150  (16.5%)  in  potash.  This  is  a  slight  increase  in  the  number 
of  deficiencies,  compared  with  1919  and  a  considerable  increase  when  com- 
pared to  the  results  obtained  for  several  years  prior  to  1919.  This  increase 
in  the  mmiber  of  samples  found  below  guarantee  is  undoubtedly  due,  in 
part  at  least,  to  the  fact  that  during  the  war  the  fertilizer  market  was 
badly  upset,  and  has  not  yet  returned  to  normal.  However,  this  does  not 
absolve  the  manufacturer  who  consistently,  year  after  year,  has  about  the 
same  ntmiber  of  samples  falling  below  guarantee. 

There  is  no  provision  in  the  fertilizer  law  for  the  pa)mient  of  rebates  on 
fertilizer  shipments  found  to  be  below  guarantee,  but  the  manufacturer 
demonstrates  his  good  will  when  he  voluntarily  takes  care  of  such  cases 
as  they  are  called  to  his  attention.  In  many  cases  a  fertilizer  is  found  to 
be  below  guarantee  in  one  ingredient  and  to  overrun  the  guarantee  in  some 
other  ingredient  sufficiently  so  that  the  actual  value  is  not  really  lowered. 
This  condition  indicates  imperfect  mixing,  or  a  lack  of  proper  factory  con- 
trol, and  while  the  purchaser  is  not  defrauded  from  a,  financial  standpoint 
lie  still  does  not  get  what  he  contracted  for  and  what  he  has  a  right  to 
ixpect. 

In  the  following  table  a  summary  of  the  results  of  the  inspection  is  given. 
This  shows  at  a  glance,  the  number  of  brands  licensed  by  each  company, 
Jie  number  of  samples  analyzed  and  the  number  falling  below  guarantee  in 
)ne  or  more  ingredient.  In  the  last  column  is  given  the  number  of  samples 
vhose  value  has  been  found  to  be  $1.00  or  more  per  ton  less  than  that 
^aranteed.  A  careful  study  of  this  table  as  well  as  the  detailed  results 
)f  analysis  which  follow  should  be  made  by  all  persons  who  intend  to 
)urchase  fertilizers  for  the  coming  season. 

*A  shortage  of  more  than  aio  per  cent,  of  nitrogen  or  more  than  0.20  per  cent,  available 
hosphoric  acid  or  more  than  a  10  per  cent,  potash  ia  considered  below  guarantee. 
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Manufacturer 


American  Agricultural  Chemical  Co 

Armour  Fertilizer  Worfe 

The  Barrett  Company 

R.  Binder  Company 

N.  Burleson 

E.  Burton  Fertilizer  Works 

Calumet  Fertilizer  Company 

Chicago  Feed  &  Fertilizer  Company 

Columbia  Guano  Company 

Darling  &  Company 

Federal  Chemical  Company 

Fertile  Chemical  Company. 

Gleaner  Clearing  House  Association 

International  Agricultural  Corporation .... 

Jarecki  Chemical  Company 

Natural  Guano  Company 

Nitrate  Agencies  Company 

Pacific  Manure  &  Fertilizer  Company 

Parke,  Davis  &  Company 

Packers  Fertilizer  Company 

Pulverized  Manure  Company 

Queen  City  Fertilizer  Company 

Rasin  Monumental  Company 

Read  Phosphate  Company 

F.  S.  Royster  Guano  Company 

Smith  Agricultural  Chemical  Company . . . . 

Sodus  Humus  Company 

Southern  Fertilizer  &  Chemical  Company. . 
J.  L.  &  H.  »Stadler  Rend.  &  Fert.  Company 

H.  Stewart  &  Sons 

Swift  &  Company 

Tennessee  Coal  Iron  &  Railroad  Company . 

Virginia-Carolina  Chemical  Company 

The  Welch  Chemical  Company 

Wing  &  Evans 

Wuichet  Fertilizer  Company 

Witherbee,  Sherman  &  Company 
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EXPLANATION  OF  TABLES. 

The  results  of  analysis  shown  in  the  following  tables  are  arranged  by 
manufacturers,  in  alphabetical  order.  Those  found  below  g^rantee  are 
printed  in  bold  face  type. 

Nitrogen — It  will  be  noted  that  the  results  under  this  heading  are  divided 
into  four  columns.  The  column  headed  "As  Soluble"  shows  the  amount 
of  nitrogen  that  is  soluble  in  water.  This  would  include  all  nitrogen 
present  as  nitrate  of  soda,  sulfate  of  ammonia,  cyanimid,  etc.  This  portion 
of  the  nitrogen  is  considered  to  be  immediately  available. 

The  second  and  third  columns  together  represent  the  nitrogen  that  is 
insoluble  in  water.  This  insoluble  nitrogen  is  separated  into  "active"  and 
"inactive"  nitrogen  depending  upon  its  reaction  with  an  alkaline  solution  of 
potassium  permanganate.  When  the  amount  shown  "as  active  insoluble 
organic"  is  greater  than  that  shown  "as  inactive  insoluble  organic"  the 
whole  insoluble  nitrogen  is  considered  to  be  of  good  quality.  In  other  words, 
it  has  been  derived  from  some  high  grade  material  possessing  a  high  rate 
of  availability  or  the  material  used  has  been  treated  in  such  manner  as  to 
render  it  largely  available.  If,  on  the  other  hand,  the  amount  of  nitrogen 
shown  in  the  "inactive"  column  is  greater  than  that  shown  in  the  "active" 
column  then  the  insoluble  nitrogen  is  considered  to  be  low  grade  with  a 
low  rate  of  availability.  When  the  insoluble  nitrogen  constitutes  a  small 
percentage  of  the  total,  its  rate  of  availability  would,  of  course,  be  of  small 
consequence.  But,  where  the  "insoluble  nitrogen"  constitutes  a  considerable 
portion  of  the  total,  as  is  very  often  the  case,  then  its  rate  of  availability 
is  an  important  factor. 

Since  nitrogen  is,  by  far,  the  most  expensive  plant  food  ingredient  in 
fertilizers,  more  attention  should  be  given  to  the  results  printed  in  the 
following  pages  under  this  heading  and  when  purchasing  nitrogenous  fer- 
tilizers preference  should  be  given  those  companies  that  show  the  insoluble 
nitrogen  in  their  mixtures  to  be  derived  from  high  grade  materials. 

The  fourth  column  shows  the  total  amount  of  nitrogen  in  the  sample. 
It  is  equal  to  the  sum  of  the  first  three  columns. 

Phosphoric  Acid — ^Three  divisions  are  included  under  this  heading,  desig- 
nated as  "total",  "insoluble"  and  "available."  The  "total"  phosphoric  acid 
includes  all  of  this  ingredient  in  the  sample.  The  "insoluble"  phosphoric 
acid  represents  that  portion  that  is  unavailable  and  the  "available"  phos- 
phoric acid,  is,  as  the  name  implies,  readily  available.  The  available  phos- 
phoric acid  represents  the  difference  between  the  total  and  insoluble  phos- 
phoric acid. 

Potash — ^The  results  shown  under  this  heading  are  those  soluble  in  water 
as  required  by  the  law.    Water  soluble  potash  is,  of  course,  readily  available. 
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RESULTS  OF  INSPECTION,  SPRING  SEASON  1921 

On  July  1st,  1921,  when  the  administration  of  the  fertilizer  law  was 
transferred  to  the  Department  of  Agriculture,  43  manufacturers  and  dis- 
tributors had  licensed  405  brands  of  fertilizer  for  sale  in  Michigan  during 
the  period  ending  April  30th,  1922.  Nine  new  companies  with  37  brands 
are  included  in  the  list.  One  of  these,  the  Groves  Fertilizer  Company, 
Cincinnati,  O.,  will  make  no  shipments  until  the  fall  season. 

During  the  spring  shipping  season  the  inspectors  collected  609  samples 
which  are  classified  as  follows : 

Complete  fertiliizers  319 

Alkaline  phosphates  - 115 

Ammoniated  phosphates  53 

Acid  phosphates 84 

Bone  meal 1 1 

Pulverized  manure  12 

Ammonium  sulfate  j 4 

Nitrate  of  soda 2 

Muriate  of  potash  4 

Kainit  i 

Special 4 

609 

Alkaline  phosphates  are  not  so-called  because  they  have  an  alkaline  re- 
action nor  because  they  will  produce  an  alkaline  reaction  in  the  soil  for 
they  are,  in  fact,  acid  in  reaction.  This  term  has  been  used  by  the  trade 
to  distinguish  this  particular  type  of  fertilizer  which  is  a  mixture  of  add 
phosphate  and  some  potash  bearing  material.  Ammoniated  phosphate  is 
a  term  used  to  designate  mixtures  containing  only  nitrogen  and  phosphoric 
acid.  They  are  usually  prepared  by  acidulating  some  organic  ammoniate 
sucli  as  leather  waste,  hair  or  wool  waste  and  rock  phosphate.  The  process 
is  essentially  the  same  as  that  followed  in  the  production  of  acid  phosphate. 
Ammoniated  phosphate  may  also  be  prepared  by  dry  mixing  some  available 
nitrogen  bearing  material  with  acid  phosphate. 

Eighty-nine  of  the  licensed  brands  were  not  found  on  the  markets  and 
the  manufacturers  report  that  no  shipments  were  made  of  58  of  these 
during  the  spring.  Most  of  these  should  be  found  during  the  fall  season. 
These  missing  brands  are  included  in  the  tables  which  follow  but  the  guar- 
anteed analysis  only  is  given. 

DISCUSSION  OF  RESULTS. 
Of  the  609  samples  analyzed,   158   (25.9%)   were  found  to  be  below 


Fertilizer  Analyses 

guarantee  in  one  or  more  ingredients.  Thirty-nine  (6.^ 
in  nitrogen,  2  (0.3%)  in  total  phosphoric  add,  45  (74%) 
phoric  acid  and  roo  (16.4%)  in  potash.  As  in  the  case 
greatest  number  of  deficiencies  were  due  to  potash.  There 
to  indicate  that  these  deficiencies  have  been  due  to  inefHi 
but  there  is  also  much  evidence  to  indicate,  in  some  case: 
tern  of  factory  control. 

The  results  of  the  inspection  pretty  accurately  reflect  t 
the  manufacturer  in  preparing  his  products  for  the  mark< 
of  commercial  fertilizer  should  carefully  study  the  fert 
order  to  determine  what  companies  are  consistently  fulfil 
tions.  While  .the  results  of  a  single  season  may  not  be  a 
something  beyond  the  immediate  control  of  the  officer 
may  happen  to  lower  the  standard  of  their  product,  th« 
a  company  over  a  period  of  years  is  an  accurate  index  of 
well  meaning.  The  object  of  the  inspection  is  to  protect 
mercial  fertilizers  against  fraud  and  unless  the  real  con: 
of  the  results,  by  studying  the  bulletins,  the  inspection  is 
greatest  usefulness. 
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The  Bulletins  of  this  Station  are  sent  free  to  all  newspapers  in  the  State  and  to 
such  individuals  interested  in  farming  as  may  request  them.  Address  ail  applications 
to  the  Director,  Bast  Lansing,  Michigan, 


Michigan  Agricultural  Experiment  Station 


Pofttoffice   and   Telegraph   address 
Railroad   and   Express   address 


East  Lansing,  Mich. 
Lansing,  Mich. 


A  Department  of  the  State  Agricultural  College,  and,  with  it.  Controlled  bj  the 

INCORPORATED  STATE  BOARD  OF  AGRICULTURE 

Term  expires  1921 


HON.  WILLIAM   H.   WALLACE,   Bay    Port,   Chairman  of   the   Board 

HON.  L    R.    WATERBURY,    Detroit 

HON.  JASON  WOODMAN,  Paw  Paw 

HON.  JOHN   W.    BEAUMONT 

HON.  L.    WHITNEY    WATKINS,    Manchester 

MRa   DORA  STOCKMAN,   Lansing 

FRANK  S.  KEDZIE,  D.  Sc..  President  of  the  College       -       .       .       . 

HON.  THOMAS  E.  JOHNSON,   Lansing 

ADDISON  M.  BROWN,  A.  B.  Secretary. 

STATION  COUNCIL 


Term  expires  1921 
Term  expires  19M 
Term  expires  1924 
Term  expires  1936 
Term  esqpires  1906 
Ex  officio 
Ex  officio 


Kedzie  F.  S.,  D.  Sc President  of  College 

Shaw,  R.  S.,  B.  S.  A.,  Director  of  Exp.  Station 

Hill,  E.  B.,  B.  S Asst.  to  Director 

Pettit,  R.  H.,  B.   S.  A. Entomologist 

Patten,  A.  J.,  B.  S. Chemist 

Bessey,   E.   A.,   Ph.    D Botanist 

Giltncr,  W.,  D.  V.  M.,  M.  S Bacteriologist 

Chittenden,  A.  K.,  M.  F Forestry 


McCooI,  M.  M.,  Ph.  D. 
Cox,  J.   F.,  B.  S. 


.Soils 


Farm  Crops 

Brown,  G.  A.,  B.  S. Animal  Husbaa^y 

Musseiman,  H.  H^  B.  S Farm  Mechanics 

Halligan,  C.    P.,   B.   S Horticulttmst 

Hallman,  E.  T^  D.  V.  M Animal  Pathologist 

Reed,  O.  E.,  B.  a,  M.  S, Dairy 

Brown,  A.  M.,  A.  B Secretary 


ADVISORY  AND  ASSISTANT  STAFF 


Coons,  G.  H.,  Ph.  D. Associate  Botanist 

Winter,  O.  B.,  B.  S. Assistant  Chemist 

Cooledge,  L.  H.,  M.  S. 

Research  Assoc,  in  Bacteriology 

Fabian,  F.  W.,  B.  S...... — .-.-.... — ■■.. -. 

Research  Assoc,  in 'Bacteriology 

Huddleson,  X.   F.,  M.  S 

^> Research  Assoc,  in  Bacteriology 

Reuhle,  G.  L>  A.,  M.  S-.~. — .....~..,.~....^ 

Research  Assoc,  in  Bacteriology 

Hibbard,    R.    P.,    Ph.    D 

..^Research  Assoc.*  in  Plant  Physiology 
Robinson,  C.  S.,  Ph.  D 
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IMPORTANT  NOTICE 

During  the  last  regular  session  of  the  legislature  the  bill  (Act  13,  P.  A. 
1921)  creating  the  Department  of  Agriculture  was  passed.  By  the  pro- 
visions of  this  bill  the  inspection  of  commercial  feeding  stuffs  will,  after 
July  1st,  192 1,  be  conducted  under  the  direction  of  the  Department  of 
Agriculture.  All  communications  in  regard  to  the  licensing  or  inspection 
and  analysis  of  commercial  feeding  stuffs  should  after  the  above  mentioned 
date,  be  directed  to  the  Commissioner  of  Agriculture,  Lansing,  Michigan. 


COMMERCIAL  FEEDING  STUFFS 

This  bulletin  contains  the  results  of  the  inspection  of  commercial  feeding 
stuffs  during  the  period  from  September  1920  to  June  1921.     During  this 
time  529  samples  were  collected  and  analyzed.    This  is,  by  far,  the  smallest 
number  of  samples  that  have  ever  been  collected  during  a  similar  period, 
since  the  inspection  has  been  carried  on  by  the  Chemical  Section  of  the 
Michigan  Agricultural  Experiment  Station  under  the  supervision  of  the 
State  Board  of  Agriculture.    The  unusual  economic  conditions  that  prevailed 
during  the  past  nine  months  caused  a  tremendous  falling  off  in  the  com- 
mercial feed  business.    The  movement  of  mixed  feeds,  during  the  winter 
months  especially,  was  extremely  light.     On  the  other  hand,  the  sharp 
decline  in  the  price  of  cottonseed  meal,  that  occurred  in  the  early  winter 
stimulated  its  demand  and  the  movement  of  this  concentrate  was  greater 
than  ever  before.    Furthermore,  the  quality  of  the  cottonseed  meal  shipped 
into  the  State  during  the  past  winter  was  far  superior  to  that  of  former 
years,  the  great  bulk  of  the  shipments  being  43%  protein  meal. 

The  inspection  of  commercial  feeding  stuffs  has  been  conducted  by  the 
chemical  section  of  the  Experiment  Station  since  January  1916.  The 
eflfect  of  this  inspection  upon  the  quality  of  the  feeds  sold  in  the  State  is 
clearly  demonstrated  in  the  following  table,  which  shows  the  percentage 
of  samples  not  equal  to  guarantee  for  both  years. 

Year  ending  July  i  191 6  1921 

Deficient  in  protein 15.0%  5.8% 

Deficient  in  crude  fat 11.5  2.8 

Excess  of  crude  fiber 9.9  2.4 

More  striking  still  is  the  comparison  of  the  inspection  results  covering 
cottonseed  meal  for  the  same  years  as  shown  in  the  following  table: 

Year  ending  July  i  1916  1921 

Deficient  in  protein 5 10%  4-7% 

Deficient  in  crude  fat 6.2  i.o 

Excess  of  crude  fiber 39.6  2.3 

COOPERATION  WITH  U.  S.  DEPT.  OF  AGRICULTURE 

Throught  a  cooperative  arrangement  with  U.  S.  Department  of  Agricul- 
ture, all  interstate  shipments  of  commercial  feeding  stuffs  found  to  be 
below  guarantee  or  that  in  any  other  respect  have  been  shipped  in  violation 
of  the  provisions  of  the  Federal  Food  and  Drug  act  are  referred  to  the 
U.  S.  Food  and  Drug  Inspection  Station,  Central  District,  Chicago,  111. 
During  the  past  year  sixteen  samples  have  been  disposed  of  in  this  way. 
In  fifteen  of  the  cases  citations  have  been  issued  and  the  other  case  is 
still  under  investigation. 
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DEFINITIONS  OF  FEEDING  STUFFS 

It  is  important  that  farmers  become  familiar  with  the  names  and  descrip- 
tions of  commercial  feeding  stuffs,  as  these  are  used  by  feed  manufacturers 
in  listing  the  ingredients  of  mixed  feeds.  The  definitions  as  amended  and 
adopted  by  the  Association  of  Feed  Control  Officials  of  the  United  States 
at  its  last  meeting  are  as  follows : 

Heal  is  the  clean,  sound,  ground  product  of  the  entire  grain,  cereal  or  seed 
which  it  purports  to  represent. 

Chop  is  a  ground  or  chopped  feed  composed  of  one  or  more  different  cereals 
or  by-products  thereof.  If  it  bears  a  name  descriptive  of  tlie  kind  of  cereals,  K 
must  be  <made  exclusively  of  the  entire  grains  of  those  cereals. 

Alfalfa  meal  is  the  entire  alfalfa  hay  ground,  and  does  not  contain  an 
admixture  of  ground  alfalfa  straw  or  other  foreign  materials. 

ANIMAIi  PRODU0T8 

Blood  Meal  is  ground  dried  blood. 

Crackling  are  the  residue  after  partially  extracting  the  tats  and  oils  from 
the  animal  tissues.  If  they  bear  a  name  descriptive  of  their  kind,  com^positioD 
or  origin,  they  must  correspond  thereto. 

Digester  Tankage  is  -the  residue  from  animal  tissues,  exclusive  of  hoof  and 
horn,  specially  prepared  for  feeding  purposes  by  tanking  under  live  steam, 
drying  under  (high  heat,  and  suitable  grinding.  If  it  contains  more  than  10 
per  cent  of  phosphoric  acid  (P2O5)  it  must  be  designated  Digester  Meat  and 
Bone  Tankage. 

Meat  Scrap  and  Meat  Meal  are  the  ground  residues  from  animal  tissues 
exclusive  of  hoof  and  horn.  If  they  contain  more  than  10  per  cent  of  phos- 
pheric  acid  (P20r,)  they  must  be  designated  Meat  and  Bone  Scrap  and  Meat 
and  Bone  Meal.'  If  they  bear  a  name  descriptive  of  their  kind,  composition  or 
origin,  they  must  correspond  thereto. 

BARLEY  PRODUCTS 

Barley  Hulls  are  the  outer  chaffy  coverings  of  the  barley  grain. 

•Barley  Feed  is  the  entire  by-product  resulting  from  the  manufacture  of 
pearl  barley  from  clean  barley. 

Barley  Mixed  Feed  is  the  entire  oftal  from  the  milling  of  barley  flour  from 
clean  barley  and  is  composed  of  barley  hulls  and  barley  middlings. 

BREWERS*   AND   DISTIIiLERS'   PRODUCTS 

Brewers*  Dried  Grains  are  the  properly  dried  residue  from  cereals  obtained 
in  the  manufacture  of  beer. 

Distillers*  Dried  Grains  are  the  dried  residue  from  cereals  obtained  in  the 
manufacture  of  alcohol  and  distilled  liquors.  The  product  shall  bear  the  design 
nation  indicating  the  cereal  predominating. 

Distillers*  Com  Solubles,  a  by-product  from  the  manufacture  of  alcoho] 
from  corn,  is  a  mash  liquor  concentrated  after  the  removal  of  the  alcohol  and 
wet  grains. 

Distillers*  Com  and  Rye  Solubles,  a  by-product  from  the  manufacture  of 
alcohol  from  corn  and  rye,  is  a  mash  liquor  concentrated  after  the  removal  of 
the  alcohol  and  wet  grains. 

Distillers*  Rye  Solubles,  a  by-product  from  the  manufacture  of  alcohol  from 
rye,  is  a  mash  liquor  concentrated  after  the  removal  of  the  alcohol  and  wet 
grains. 
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laJt  sprouts  are  the  sprouts  of  the  barley  grain.  K  the  sprouts  are  derived 
XL  any  other  malted  cereal,  the  source  must  be  designated. 

BUCKWHEAT  PRODUCTS 

buckwheat  ;Shorts  or  Buckwheat  Middlings  are  that  portion  of  the  buckwheat 
in  immediately  inside  of  the  hull  after  separation  from  the  flour. 

CORN  PRODUCTS 

>>iTi  Bran  is  the  outer  coating  of  the  corn  kernel. 

\>n  Feed  Meal  is  the  by-product  obtained  in  the  manufacture  of  cracked 
Q,    with  or  without  aspiration  products  added  to  the  sittings,  and  is  adso 
by-product  obtained  in  the  manufacture  of  table  meal  from  the  whole  grain 
tlie  non-degermlnating  process. 

>>m  Germ  Meal  is  a  'product  in  the  manufacture  of  stardh,   glucose   and 
er  corn  products,  and  is  the  germ  layer  from  which  part  of  the  corn  oil 
been  extracted. 

Jritfl  are  the  hard,  flinty  portions  of  Indian  corn,  without  hulls  and  germs. 

Jom  Gluten  Meal  is  that  part  of  commercial  shelled  corn  that  remains  after 
separation  of  the  larger  part  of  the  starch,  the  germ  and  the  bran,  by 
processes  employed  in  the  manufacture  of  cornstarch  and  gJucose.     It  may 

naay  not  contain  corn  solubles. 

>>ni  Gluten  Feed  is  that  portion  of  commercial  shelled  corn  that  remains 
er  the  separation  of  the  larger  part  of  the  starch  and  the  germs  by  the 
•cesses  employed  in  the  manufacture  of  cornstarch  and  glucose.  It  may 
may  not  contain  corn  solubles. 

Eiominy  Feed,  Hominy  Meal  or  Hominy  Chop  is  the  kiln  dried  mixture  of 
mill  run  bran  coating,  the  mill  run  germ,  with  or  without  a  partial  extrac- 
n  of  the  oil  and  a  part  of  the  starchy  portion  of  the  white  corn  kernel 
ained  in  the  manufacture  of  hominy,  hominy  grits  and  com  meal  by  the 
germinating  process. 

ITeUow  Hominy  Feed,  Yellow  Hominy  Meal  or  Yellow  Hominy  Chop   is   a 

n  dried  mixture  of  the  mill  run  bran  coating,  the  mill  run  germ,  with  or 
:hout  a  partial  ei^raction  of  the  oil  and  a  part  of  the  starchy  portion  of 
»  yellow  corn  kernel  obtained  in  the  manufacture  of  yellow  hominy  grits  and 
low  corn  meal  by  the  degerminating  process. 

OIL  CAKE 

[HI  Cake  is  the  residual  cake  obtained  after  extraction  of  part  of  the  oil 
crushing,  cooking  and  hydraulic  pressure  from  seeds  screened  and  cleaned 
weed  seeds  and  other  foreign  materials  by  the  most  improved  commercial 
>cesses.  When  used  alone  the  term  "oil  cake"  shall  be  understood  to 
{ignate  the  product  obtained  from  partially  extracted,  screened  and  cleaned 
cseed.  When  used  to  cover  any  other  product,  the  name  of  the  seed  from 
ich  it  is  obtained  shall  be  ipreflxed  to  ''oil  cake." 

Grround  Oil  Cake  is  the  product  obtained  by  grinding  oil  cake.  When  used 
me,  the  term  "ground  oil  cake"  shall  be  understood  to  designate  the 
>duct  obtained  from  partially  extracted,  screened  and  cleaned  flaxseed.  When 
Bd  to  cover  any  other  product  the  name  of  the  seed  from  which  it  is 
tained  shall  be  prefixed  to  ''ground  oil  cake." 
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COTTONSEED  PROIHJCT8 

Cottonseed  Meal  is  a  product  of  the  cottonseed  only,  cpmposed  principaK? 
of  the  kernel  with  such  portion  of  the  hull  as  is  necessary  in  the  manufacun 
of  oil;  provided  that  nothing  shall  be  recognized  as  cottonseed  meal  that  doa 
not  conform  to  the  foregoing  definition  and  that  does  not  contain  at  least  3i 
per  cent  of  protein. 

Choice  Cottonseed  Meal  must  be  finely  ground,  not  necessarily  bolted,  per- 
fectly sound  and  sweet  in  odor,  yellow,  free  from  excess  of  lint,  and  most  cot- 
tain  at  least  41  per  cent  of  protein. 

Prime  Cottonseed  Meal  must  be  finely  ground,  not  necessarily  bolted,  e' 
sweet  odor,  reasonably  bright  in  color,  yellow,  not  brown  or  reddish,  free  Iroa 
excess  of  lint,  and  must  contain  at  least  38.6  per  cent  of  protein. 

Good  Cottonseed  Meal  must  be  finely  ground,  not  necessarily  bolted,  of  sveei 
odor,  reasonably  bright  in  color,  and  must  contain  at  least  36  per  cent  of  proteis 

Cottonseed  Feed  is  a  mixture  of  cottonseed  meal  and  cottonseed  hulls,  coi- 
taining  less  than  36  per  cent  of  protein. 

Cold  Pressed  Cottonseed  is  the  product  resulting  from  subjecting  the  idiol^' 
undecorticated  cottonseed  to  the  cold  pressure  process  for  the  extraction  of 
oil,  and  includes  the  entire  cottonseed  less  the  oil  extracted. 

Ground  Cold  Pressed  Cottonseed  is  the  ground  product  resuHing  from  sn^ 
jecting  the  whole  undecorticated  cottonseed  to  the  cold  pressure  process  for 
the  extraction  of  oil,  and  includes  the  entire  ground  cottonseed  lees  the  oij 
extracted. 

UNSEED  AND  PI/AX  PRODUCTS 

Unseed  Meal  is  the  ground  product  obtained  after  extraction  of  part  of  tk< 
oil  from  ground  flaxseed  screened  and  cleaned  of  weed  seeds  and  other  forei^ 
materials  by  the  most  improved  commercial  processes,  provided  that  the  fiBsj 
product  £^all  not  contain  over  six  per  cent  of  weed  seeds  and  other  toreigi 
materials  and  provided  further  that  no  portion  of  the  stated  six  per  cent,  o1 
weed  seeds  and  other  foreign  materials  shall  be  deliverately  added. 

Oil  Meal  is  the  ground  product  obtained  after  the  extraction  of  part  of  the  ol 
by  crushing,  cooking  and  hydraulic  pressure,  or  by  crushing,  heating  and  the  ti* 
of  solvents  from  seeds  which  have  been  screened  and  cleaned  of  weed  seeds  am 
other  foreign  materials  by  the  most  improved  commercial  processes.    When 
alone  the  term  "Oil  Meal"  shall  be  understood  to  designate  linseed  meal 
defined.     When  used  to  cover  any  other  product  the  name  of  the  seed  fro 
which  it  is  obtained  shall  be  prefixed  to  the  words  '*oil  meal.'* 

Old  Process  Oil  Meal  is  the  ground  product  obtained  after  extraction  of  par 
of  the  oil  by  crushing,  cooking  and  hydraulic  pressure  from  seeds  screened  aiH 
cleaned  of  weed  seeds  and  other  foreign  materials  by  the  most  improved  coii 
mercial  processes.  When  used  alone  the  term  "Old  Process  Oil  Meal"  shall  n 
understood  to  designate  linseed  meal  as  defined,  made  by  the  old  procea 
When  used  to  cover  any  other  product  the  name  of  the  seed  from  which  It  i 
obtained  shall  be  prefixed  to  "old  process  oil  meal." 

New  Process  Oil  Meal  is  the  ground  product  obtained  after  extraction  of  par 
of  the  oil  by  crushing,  heating  and  the  use  of  solvents  from  seeds  scre^ied  un 
cleaned  of  weed  seeds  and  other  foreign  materials  by  the  most  improved  coa 
mercial  processes.    When  used  alone  the  term  '*New  Process  Oil  Meal**  shall  p 


Feeding  Stuffs  7 

mderstood  to  designate  linseed  meal  as  defined,  made  by  the  new  process. 
T^en  used  to  cover  any  other  product  the  name  of  the  seed  from  which  it  is 
>btalned  shall  be  prefixed  to  ''new  process  oil  meal." 

Flax  FlaAt  By-Product  is  that  portion  of  the  flax  plant  remaining  after  the 
reparation  of  the  seed,  the  bast  fiber  and  a  portion  of  the  shives,  and  consists 
>f  flax  shives,  flax  pods,  broken  and  immature  flax  seeds,  and  the  cortical  tis- 
mes  of  the  stem. 

Groimd^Flaxseed  or  Flaxseed  Meal  is  the  product  obtained  by  grinding  flax- 
leed  which  has  been  screened  and  cleaned  of  weed  seeds  and  other  foreign 
naterials  by  the  most  improved  commercial  processes,  provided  that  the  final 
>roduct  shall  not  contain  over  four  per  cent  of  weed  seeds  and  other  foreign 
naterials,  and  provided  further  that  no  portion  of  the  stated  four  per  cent 
>t  weed  seeds  and  other  foreign  materials  shall  be  deliverately  added. 

Unscreened  Flaxseeed  Oil  Feed  is  the  ground  product  obtained  after  extrac- 
:ion  of  part  of  the  oil  from  unscrened .  fiaxseed  by  crushing,  cooking  and  hy- 
Iraulic  pressure,  or  by  crushing,  heating  and  the  use  of  solvents.  When  sold 
MTithout  grinding  the  unground  product  shall  be  designated  as  "unscreened 
Laxseed  oil  feed  cake." 

In^^redlents  of  Unscreened  Flaxseed  Oil  Feed—Ground  cake  from  partially 
retracted  fiaxaeed  and  foreign  seeds  (wheat,  wild  buckwheat,  pigeon  gras^ 
irild  mustard,  etc.) 

Screenings  Oil  Feed  is  the  ground  product  obtained  aft^r  extraction  of  part 
>f  the  oil  by  crushing,  cooking  and  hydraulic  pressure,  or  by  crushing,  heating 
ind  the  use  of  solvents  from  the  smaller  imperfect  grains,  weed  seeds  and  other 
foreign  materials,  having  feeding  value,  separated  in  cleaning  the  grain.  The 
lame  of  the  grain  from  whidh  the  screenings  are  separated  shall  be  prefixed 
o  "screenings  oil  feed." 

OAX  PRODUCTS 

Oat  Groats  are  the  kernels  of  the  oat  berry. 

Oat  Halls  are  the  outer  chafty  coverings  of  the  oat  grain. 

Oat  Middlings  are  the  fioury  portions  of  the  oat  groat  obtained  in  the  milling 
>t  rolled  oats. 

Oat  l^iorts  are  the  covering  of  the  oat  grain  lying  immediately  inside  the 
lull,  being  a  fuzzy  material  carrying  with  it  considerable  portions  of  the  fine 
loury  part  of  the  groat  obtained  in  the  milling  of  rolled  oats. 

dipped  Oat  By-Prodnct  is  the  resultant  by-product  obtained  in  the  manu- 
acture  of  clipped  oats.  It  may  contain  light  chafty  material  broken  from  the 
indB  of  the  hulls,  empty  hulls,  light,  immature  oats  and  dust.  It  must  not 
tontain  an  excessive  amount  of  oat  hulls. 

PEANUT  PRODUOTS 

Peanut  OH  Cake  is  the  residue  after  the  extraction  of  part  of  the  oil  by 
»ressure  or  solvents  from-  peanut  kernels. 

Peanut  Oil  Meal  is  the  ground  residue  after  the  extraction  of  part  of  the  oil 
rom  peanut  kernels. 

UnhuUed  Peanut  Oil  Feed  is  the  ground  residue  obtained  after  extraction 
it  part  of  the  oil  from  whole  peanuts  and  the  ingredients  shall  be  designated 
18  Peanut  Meal  and  Hulls. 
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RICE  PR<M>UCTS 

Rice  Bran  is  the  cuticle  beneath  the  hull. 

Rice  Hulls  are  the  auter  chaffy  coverings  of  the  rice  grain. 

Rice  Polish  is  the  finely  powdered  material  obtained  in  polishing  Uie  kente^ 

RYE  PRODUCTS 

Rye  >Uddliiig8  or  Rye  Feed  consists  of  the  products  other  than  the  ficc 
obtained  in  the  manufacture  of  the  ordinary  or  "100%"  rye  flour  from  in 
rye  grain  which  has  been  cleaned  and  scoured. 

Rye  Red  Dog  Flour  consists  of  a  mixture  of  low-grade  flour,  fine  partide 
of  bran  and  the  fibrous  offal  from  the  "tail  of  the  mill." 

VEIiVBT  BEAN  PRODUCTS 

Velvet  Bean  Meal  is  ground  velvet  beans  containing  only  an  unavoidable  im^ 
of  hulls  or  pods. 

Ground  Velvet  Bean  and  Pod  is  the  product  derived  by  grinding  velvet  beaa 
'in  the  pod."     It  contains  no  aditional  pods  or  other  materials. 

WHEAT  PRODUCTS 

Wheat  Bran  is  the  coarse  outer  coating  of  the  wheat  kernel  as  separated 
from  cleaned  and  scoured  wheat  in  the  usual  process  of  commercial  milling. 

Standard  Middlings  (Red  Shorts  or  brown  Shorts)  consists  mostly  of  the  tti 
particles  of  bran,  germ  and  very  little  of  the  fibrous  offal  obtained  frcMi  tb 
"tail  of  the  mill."  This  product  must  be  obtained  in  the  usual  commercii 
process  of  milling. 

Gray  Shorts  (Oray  Middlings  or  Total  Shorts)  consists  of  the  fine  particles  o 
the  outer  bran,  the  inner  or  "bee-wing"  bran,  the  germ,  and  the  offal  or  flbroc; 
material  obtained  from  the  "tall  of  the  mill."  This  product  must  be  obtained  u 
the  usual  process  of  commercial  milling. 

Flour  Middlings  shall  consist  of  standard  middlings  and  red  dog  flour  cos 
bine  in  the  proportions  obtained  in  the  usual  process  of  milling. 

White  Shorts  or  White  Middlings  consists  of  a  small  portion  of  the  fine  bn: 

particles  and  the  germ  and  a  large  portion  of  the  fibrous  offal  obtained  fnc 
the  "tail  of  the  mill."  This  product  must  be  obtained  in  the  usual  process  c 
flour  milling. 

Red  Dog  Flour  consists  of  a  mixture  of  low-grade  fiour,  fine  particles  of  br*; 
and  the  fibrous  oftal  from  the  "tail  of  the  mill." 

Wheat  Mixed  Feed  (Mill  Run  Wheat  Feed)  consists  of  pure  wheat  br* 
and  the  gray,  or  total  shorts  or  fiour  middlings  combined  in  the  proportics 
obtained  in  the  usual  process  of  commercial  milling. 

Wheat  Bran  and  Standard  Middlings  consists  of  the  two  commodities  i 
defined  above  mixed  in  the  proportions  obtained  in  the  usual  process  of  com^mri 
cial  milling. 

Screenings  consists  of  the  smaller  imperfect  grains,  weed  seeds  and  ot}!i 
foreign  materials,  having  feeding  value,  separated  in  cleaning  the  grain. 

Scourings  consists  of  sucfh  portions  of  the  cuticle,  bru&h,  white  caps,   dvi 
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smut,    and  other  materials  as  are  separated  from  the  grain  in  the  usual  com- 
mercial process  of  scouring. 

(XcKte)  If  to  any  of  the  wheat  or  rye  by-product  feeds  there  should  be  added 
screenings  or  scourings,  as  above  defined,  either  ground  or  unground»  bolted  or 
iiiil>olted,  such  brand  shall  be  so  registered,  labeled  aiid  sold  as  clearly  to 
indicate  this  fact.  The  word  ''Screenings'*  or  "Scourings"  as  the  case  may 
be,  shall  appear  as  a  part  of  the  name  or  brand  and  shall  be  printed  in  the 
same  size  and  face  of  type  as  the  remainder  of  the  brand  name.  When  the 
w^ord  "Screenings"  appears  it  is  not  necessary  to  show  also  on  the  labeling 
tlie  -word  *'Scourings.** 

MISOEIiLANfiOUS  PRODUCTS 

I>ried  Beet  Pulp  is  the  material  obtained  by  drying  the  residue  from  sugar 
beets  which  have  been  cleaned  and  freed  from  crowns,  leaves  and  sand  and 
which  have  been  extracted  in  the  process  of  manufacturing  sugar. 

Cocoanut  Oil  Meal  (''Copra  Oil  Meal")  is  the  ground  residue  from  the  extrac- 
tion of  part  of  the  oil  from  the  dried  meat  of  the  cocoanut. 

Ivory  Nut  Heal  is  ground  ivory  nuts. 

Palm  Kernel  Oil  Meal  is  the  ground  residue  from  the  extraction  of  part  of 
the  oil  by  pressure  or  solvents  from  the  kernel  of  the  fruit  of  Elaeis  guineensis 
or  Elaeis  malanococoa. 

Yeast  or  Vinegar  Dried  Grains  are  the  properly  dried  residue  from  the  mixture 
of  cereals,  malt  and  malt  sprouts  (sometimes  cottonseed  meal)  obtained  in  the 
manufacture  of  yeast  or  vinegar,  and  consists  of  corn  or  com  and  rye  from 
which  most  of  the  starch  has  been  extracted,  together  with  malt  added  during 
the  manufacturing  process  to  change  the  starch  to  sugars,  and  malt  sprouts 
(sometimes  cottonseed  meal)  added  during  the  manufacturing  process  to  aid  in 
filtering  the  residue  from  the  wort  and  serve  as  a  source  of  food  supply  for 
the.  yeast. 

TENTATIVE  DEFINITIONS 

41.12  Per  Cent  Protein  Cottonseed  Meal,  Choice  Quality,  must  be  finely 
ground,  not  necessarily  bolted,  perfectly  sound  and  sweet  in  odor,  yellow,  free 
from  excess  of  lint,  and  by  analysis  must  contain  at  least* 4 1.1 2  per  cent  crude 
protein  equivalent  to  8  per  cent  of  ammonia. 

Cottonseed  Meal  not  fulfilling  the  above  requirements  as  to  color,  odor  or 
texture,  ^hall  be  branded  Off  Quality. 

38.56  Per  Cent  Protein  Cottonseed  Meal,  Prime  Quality,  must  be  finely 
ground,  not  necessarily  bolted,  of  sweet  odor,  reasonably  bright  in  color,  yellow, 
not  brown  or  reddish,  free  from  excess  of  lint,  and  by  analysis  must  contain  at 
least  38.56  per  cent  crude  protein,  equivalent  to  7%   per  cent  of  ammonia. 

Cottonseed  Meal  not  fulfilling  the  above  requirements  as  to  color,  odor  or 
texture,  fiftiall  be  branded  Off  Quality. 

36  Per  On't  Protein  Cottonseed  Meal,  Good  Quality,  must  be  finely  ground, 
not  necessarily  bolted,  of  sweet  odor,  reasonably  bright  in  color,  and  by  analysis 
must  contain  at  least  36  per  cent  crude  protein,  equivalent  to  7  per  cent  of 

ammonia. 

Cottonseed  Meal  not  fulfilling  the  above  requirements  as  to  color,  odor  or 
texture,  dhall  be  branded  Off  Quality. 
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Fish  Meal  shall  be  the  dried,  ground  tissues  of  fish  made  from  un decomposed 
fish,  with  or  without  the  extraction  of  part  of  the  oil. 

Fish  Residue  Meal  shall  be  the  clean  undecomposed  residue  from  the  manB- 
facture  of  glue  or  other  fishery  products  and  to  be  from  non-oily  fish. 

Maltose  Process  Com  Gluten  Feed  is  the  dried  residue  from  degermed  com. 
after  removal  of  starch  in  the  manufacture  of  malt  syrup. 

Ground  Barley  is  the  entire  product  obtained  by  grinding  clean  sound  barley, 
containing  not  less  than  90  per  cent  pure  barley  and  not  more  than  10  per  ceut 
of  other  grains,  weed  seeds  and  other  foreign  material  and  not  more  tl&an  6 
per  cent  fiber.  Provided  that  no  portion  of  this  stated  10. per  cent  of  other 
grains,  weed  seeds  or  foreign  material  shall  be  deliberately  added. 

'  Mixed  Feed  Bariey  is  the  entire  product  obtained  by  grinding  country  run 
barley  containing  not  less  than  75  per  cent  pure  barley  and  not  more  than  2S 
per  cent  other  grains,  weed  seeds  and  other  foreign  material.  Provided  that  no 
portion  of  this  stated  25  per  cent  of  other  grains,  weed  seeds  or  foreign  material 
shall  be  deliberately  adde.  The  ingredients  must  be  stated  as  barley,  ot2ier 
grains,  weed  seeds  and  other  foreign  material. 

Rice  Bran  is  the  pericarp  or  bran  layer  of  the  rice  grain,  with  only  such 
quantity  of  hull  fragments  as  is  unavoiable  in  the  regular  milling  of  rice. 

Chopped  Alfalfa  is  the  entire  alfalfa  hay,  chopped  and  not  ground  finely 
enough  to  become  a  meal.  It  must  not  contain  an  admixture  of  alfalfa  straw 
or  other  foreign  material. 

Ear  Com  Chops  is  com  and  cob,  chopped,  without  the  husk,  with  not  a 
greater  proportion  of  cob  than  occurs  in  the  ear  corn  in  its  natural  state. 

Head  Ctiops  consists  of  the  entire  head  of  the  grain  sorghums,  chopped,  and 
should  bear  the  name  of  the  sorghum  from  which  it  is  made.  This  includes, 
among  others,  kaflr  head  chops,  milo  head  chops,  feterita  head  chops,  and  sorg- 
hum head  chops. 

Head  Stems  consists  of  the  head  of  the  grain  sorghums,  from  which  the 
grain  has  been  removed,  and  should  bear  the  name  of  the  sorghum  from  which 
it  is  made. 

RESOLUTIONS  ADOPTED 

Resolved  that  it  is  the  sense  of  this  Association  that  we  understand  the  term 
'Nitrogen  Free  Extract"  to  cover  the  product  indicated  by  the  percentage  ob- 
tained by  substracting  from  100  per  cent  the  sum  of  the  percentages  of  Ash, 
Moisture,  Protein,  Fat  and  Fiber. 

Resolved  that  the  term  "Carbohydrates"  be  interpreted  to  cover  the  product 
indicated  by  the  percentage  obtained  by  the  addition  of  the  percentages  of  crude 
fiber  and  nitrogen  free  extract. 

Resolved  that  this  Association  goes  on  record  as  condemning  the  practice  of 
the  packing  of  cottonseed  meal  and  other  feeds  in  bags  containing  99  lbs.  net, 
and  billing  and  charging  for  the  same  100  lbs.  net. 

Resolved  that  it  is  the  sense  of  this  Association  that  a  ton  of  feed  be  2,000 
pounds,  net. 
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PROPOSED  STANDAIDS  FOR  WHBAT  MILL  FEEDS 

Protein  (Min)  Fat  (Min)  Fiber  (Max) 

S^^cindard  Middlings 16.0  per  cent  4.5  per  cent  9.0  per  cent 

our  Middlings    15.0  per  cent  3.0  per  cent  6.0  per  cent 

Dog  Flour 16.0  per  cent  4.5  per  cent  4.0  per  cent 

l^jx>wn  Shorts 15.5  per  cenlt  3.5  per  cent  6.5  per  cent 

ray  Shorts 16.0  per  cent  3.5  per  cent  5.5  per  cent 

^Wliite  Shorts 14.5  per  cent  3.0  per  cent  3.5  per  cent 

'Wlieat  Miized  Feed 15.5  per  cent  3.5  per  cent  8.5  per  cent 

STOCK  AND  POULTRY  "CONDITIONERS" 

During  the  past  year  we  have  exarpined  a  number  of  so-called  stock 
and  poultry  conditioners  or  tonics.  While  these  do  not  come  under  the 
jurisdiction  of  the  feeding  stuffs  law  it  was  felt  that  the  matter  was  of 
sufficient  importance  to  examine,  more  *or  less  thoroughly,  all  samples 
coming  to  our  attention.  Most  of  the  samples  were  sent  to  the  laboratory 
by  residents  of  the  State  and  a  few  were  collected  by  the  inspectors.  In 
most  of  the  cases  the  ingredients  have  simply  been  identified  with  no 
attempt  made  to  estimate  the  quantity  of  each.  In  those  samples  that  consist 
largely  of  mineral  salts  a  fairly  complete  analysis  has  been  made. 

From  an  examination  of  the  ingredients  found  in  these  various  prepara- 
tions it  will  be  possible  for  a  person  to  form  a  very  good  estimate  of  their 
value,  especially,  if  it  is  remembered  that  such  materials  as  cocoa  shells, 
peanut  shells  and  buckwheat  hulls  have  very  little  feeding  value,  and,  so 
far  as  is  known,  no  medicinal  or  tonic  value.  In  many  cases  these  materials 
constitute  the  major  part  of  the  preparation. 

A  list  of  the  preparations  examined  and  the  results  obtained  is  given 
below — 

"SAL-TONIK" 

Manufactured  by  the  Guarantee  Veterinary  Co.,  Chicago,  111.,  and  Sioux 
City,  la.  This  preparation  is  marketed  in  the  form  of  blocks  weighing 
50  lbs.  each.  The  analysis  of  a  sample  submitted  by  Henry  Ver  Hulst, 
Hamilton,  Michigan  follows: — 

Sodium  Chloride  (Salt)  94-20% 

Sodium  Sulfate  (Glauber's  Salt) 1.89% 

Sodium  Bicarbonate 0.30% 

Magnesium  Sulfate  (Epsom  Salt)  1.20% 

Calcium  carbonate  0.84% 

Organic  Matter 0.34% 

Insoluble  Mineral  Matter 1.19% 

The  insoluble  matter  contained  free  sulfur  and  oxide  of  iron  which  was 
not  determined. 
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A  second  sample  submitted  by  O.  M.  Wallace,  Burton,  Mich.,  contained 
96.65  per  cent  salt. 

"DOZ-IT" 

Manufactured  by  the  Farmers*  Medicated  Stock  Salt  Co.,  Mifflinburg. 
Pa.     Sample  submitted  by  Anthony  Fenis,  Westphalia,  Mich. 

Sodium  Chloride  (Salt) 94-25% 

Charcoal 3-58% 

Traces  of  Magnesium  Sulfate  (Epsom  Salt)  and  Ferrous 
Sulfate  (Copperas). 

A  second  sample  submitted  by  the  Gladstone  Grocery,  Gladstone,   Mich-. 
gave  the  following  analysis : 

Sodium  Chloride  (Salt) 94-95% 

Charcoal  2.87% 

"FEDERAL  STOCK  CONDITIONER" 

Manufactured  by  the  Federal  Stock  Food  Co.,  Mifflinburg,  Pa.  Sample 
submitted  by  D.  L.  Hagerman,  Grand  Rapids,  Mich. 

The  following  ingredients  were  identified:  Cocoa  shell  meal,  buckwheat 
hulls,  peanut  shells,  oyster  shells,  salt,  calcium  carbonate  and  traces  of 
copperas,  mustard  and  red  pepper. 

"EMPIRE  STOCK  CONDITIONER" 

Manufactured  by  the  Capitol  Food  Co.,  New  York  City.  Sample  sub- 
mitted by  John  C.  Liken  Co.,  Sebawaing,  Mich. 

The  following  materials  have  been  identified :  Cocoa  shells,  peanut  shells 
and  meal,  buckwheat  hulls,  oyster  shells,  sulfur,  ferrous  sulfate  (copperas) 
and  traces  of  magnesium  sulfate  (Epsom  Salt),  gentian,  sassafras,  anise, 
capsicum  and  mica. 

"EMPIRE  POULTRY  CONDITIONER" 

Manufactured  by  the  Capitol  Food  Co.,  New  York  City.  Sample  sub- 
mitted by  John  C.  Liken  Co.,  Sebewaing,  Mich.  The  following  materials 
were  identified:  Cocoa  shells,  peanut  shells,  buckwheat  hulls,  oyster  shells 
(25%),  sulfur,  charcoal,  copperas  and  traces  of  mustard,  sassafras  bark, 
fenurgreek,  anise,  black  pepper,  mica. 

"MOORMAN'S  MINERAL  MIXTURE" 

Manufactured  by  Moormon  Manufacturing  Co.,  Quincy,  111.  Sample 
submitted  by  Otto  B.  Schulze,  Nashville,  Mich. 

The  following  materials    were    identified:     Sodium  sulfate   (Glauber's 
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salt),  rock  phosphate,  sulfur,  charcoal  and  trace  of  copperas.    The  ingre- 
dients are  present  in  about  the  following  proportions: 

Glauber's  Salt 4570% 

Rock  phosphate  24.02% 

Sulfur 7.15% 

Charcoal  and  sand  23.13% 

Copperas    trace 

"DR.  HESS'   STOCK  TONIC" 

Manufactured  by  Drs.  Hess  &  Clark,  Ashland,  Ohio.  Sample  submitted 
by  Inspector  Teske.  The  following  ingredients  were  identified:  Salt 
(42.43%),  epsom  salt,  glauber's  salt,  potassium  nitrate  (salt  peter)  cop- 
|>eras,  quassia,  fenurgreek,  nux  vomica,  wheat  bran,  charcoal. 

"GUARDIAN  STOCK  CONDITIONER" 

Manufactured  by  the  Guardian  Food  Company,  New  York  City  and 
Indianapolis,  Ind.    Sample  submitted  by  C.  M.  Kidman,  Port  Huron,  Mich. 

Ingredients  identified :  Peanut  shells,  charcoal,  fenurgreek,  quassia,  salt, 
copperas*  Glauber's  salt,  sulfur. 

The  ingredients  are  present  in  approximately  the  following  proportions: 

Sodium  chloride  (salt)  66.47% 

Sulfur    0.719; 

Sodium  Sulfate  (Glauber's  Salt)  

Ferrous  Sulfate  (Copperas)  


Charcoal  

Peanut  Shells 


10.17% 

22.65% 
10.17% 
22.65%) 
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The  Bulletins  of  this  Station  arc  sent  free  to  ail  newspapers  in  the  StaU  and  to 
such  individuals  interested  in  farming  as  may  request  them.  Address  all  applications 
to  the  Director  J  Bast  Lansing,  Michigan. 


Michigan  Agricultural  Experiment  Station 


Postoffice   and   Telegraph   address 
Railroad   and    Express    address 


East  Lansing,  Mich. 
Lansing,  Mich. 


A  Department  of  the   State  Agricultural  College,  and,  with  it.  Controlled  hj   the 
INCORPORATED  STATE  BOARD  OF  AGRICULTURE 


HON.  WILUAM    H.    WALLACE.   Eay    Port,    Chairman  of   the    Board 

HON.  I.    R.    WATERBURY,    Detroit 

HON.  JASON  WOODMAN,  Paw  Paw 

HON.  JOHN    W.    BEAUMONT 

HON.  L.    WHITNEY    WATKINS,    Manchester 

MRS.   DORA   STOCKMAN,   Lansing 

FRANK  S.  KEDZIE,  D.  Sc.,  President  of  the  College       .... 

HON.  THOMAS  E.  JOHNSON,   Lansing 

ADDISON  M.  BROWN,  A.  B.  Secretary. 

STATION  COUNCIL 


Term  expires  tgxa 
Term  expires  1922 
Term  expires  1934 
Term  expires  igai 
Term  expires  1936 
Term  expires  1936 
Ex  oAdo 
Ex  officio 


Kedzie  F.  S.,  D.  Sc President  of  College 

Shaw,  R.  S.,  B.  S.  A.,  Director  of  Exp.  Station 

Hill,  E.  B.,  B.  S. Asst.  to  Director 

Pettit,  R.  H.,  B.   S.  A Entomologist 

Patten,  A.  J.,  B.  S.„ Chemist 

Besscy,   E.   A.,   Ph.    D ^ -..Botanist 

Giltncr,  W.,  D.  V.  M.,  M.  S Bacteriologist 

Chittenden,  A.   K.,  M.   F ^.^ Forestry 


McCool,  M.  M.,  Ph.  D Soils 

Cox,  J.    F.,  B.   S.....~.»-~^~».._ ^_..._FarTO  Crops 

Brown,  G.  A.,  B.  S. Animal  Husbandry 

Musseiman,  H.  H^  B.  S. Farm   Mechanics 

Halligan,   C.    P.,   B.    S Horticulturist 

Hallman,  E.  T.,  D.  V.  M._Animal  Pathologist 

Reed,  O.  E-,  B.  S.,  M,  S Dairy 

Brown,  A,  M.,  A.  B... — ^ Secretary 


ADVISORY  AND  ASSISTANT  STAFF 


Coons,  G.  H.,  Ph.  D....- Associate  Botanist 

Winter,  O.  B.,  B.  S Assistant  Chemist 

Cooledge,  L.  H.,  M.  S..^ ~ 

Research  Assoc,  in  Bacteriology 

Fabian,   F.  W.,  B.  S .^^....^ — . 

..„ -..Research  Assoc,  in  Bacteriology 

Huddleson,   L   F.,   M.   S — 

._ Research  Assoc,  in  Bacteriology 

Reuhle,  G.  L-  A.,  M.  S _ 

Research  Assoc,  in  Bacteriology 

Hibbard,    R.    P.,    Ph.    D 

...Research  Assoc,  in  Plant  Physiology 
Robinson,  C.  S.,  Ph.  D....- 

Research  Assoc,  in  Chemistry 

Chandler,  W.  L.,  Ph.  D 

— Research  Assoc,  in  Entomology 

Spragg,   F.  S.,  M.  S — ......—.-«. - 

.- Research  Assoc,  in  Crops  Breeding 

Dutton,  W.  C,  B.  S — » 

Research  Assoc,  in  Horticulture 

Bouyoucos,  G.  J.,  Ph.  D 

Research    Professor  in  Soils 

Grantham,   G.   M.,   B.   S 

~ — Research  Assoc,  in  Soils 

Millar.  C.  E.,  M.  S 

~ Research  Assoc,  in  Soils 

Spurway,  C.  H.,  M.  Agr. 

—Research  Assoc,  in  Soils 

Edwards,  W.  E.  J.,  B.  S.  A 

-..Research  Asst.  in  Animal  Husbandry 
Snyder,   R.    L.,   Ph.    D 

Research  Asst.  in  Bacteriology 

1  weed,   K.   L>i  Al.   o...».-....— ..—....— ............... 

Research  Asst.  in  Bacteriology 

Davenport,    Frank,    B.    S 

- Research  Asst.  in  Bacteriology 

Kotila,  J.  'E.f  B.  S »_....i— »...-...-.-.... 

- Research  Asst.  in  Botany 

Nelson,    R.,    B.    S 

..- -Research  Asst.  in  Botany 

Young,  H.   C,  M.   S 

Research  Asst.  in  Botany 

Miller,  E.  J.,  M.  S 

Research  Assoc,   in  Chemistry 

Brownell,  S.  J.,  B.  S...., - 

.— — Research  Asst.  in  Dairying 


oanoemer,  d.  ju*  i>. 

Howland,    A.   J. — 

Kurte,  W.  J.,  B.  S... 
Down.  E.  E.,  B.  S.- 


Riddell,   F.  T..  B.   S .^ 

— Research  Asst.  in  Dairying 

McDaniel,  E.  I.,  A.  B 

Research  Asst.  in  Entomology 

Megee,  C  R.,  M.  S 

Research  Asst.  in  Farm  Crops 

Putnam,  G.  W..  B.  S. .- 

» Research  Asst.   in  Farm  Crops 

Partridge,  N.  L.,  Ph.  D 

Research  Asst.  in  Horticulture 

Wheeting,   L.   C,   M.   S 

Research  Asst.  in  Soils 

Grettenberger,  M.  L.,  B.  S^ 

A.sst.  in  Chemistry 

O'Meara,  Percy,  B.  S. Asst.  in  Chemistry 

Bandemer,  S.  L.*  B.  S Asst.  in  Chemistry 

Asst.  in  Dairying 

Asst.  in  Dairying 

Asst.  in  Farm  Crops 

Duncan,  J.  R. Asst.  in  Farm  Crops 

Rainey,  D.  C,  B.  S. Assc.  in  Farm  Crops 

Fogle,  F.  E.,  B.  S.— Asst  in  Farm  Mechanics 

Sauve,  E.  C,  B.  S Asst.  in  Farm  Mechanics 

Loree,  R.  E.,  B  S Asst.  in  Horticulture 

Newlon,   W.   E.,   B.    S 

Asst.    in    Poultry   Husbandrv 

Simpson,  C.   W.,  B.  S. Asst.   in   Soils 

Hebard,  E.,  Inspector  of  Fertilizers  and  Feeds 
Teske,    A.    H. 

...Inspector   of    Fertilizers    and    Feeds 
McMillan,    D.    L-,   B.    a ^. 

Supt.   Peninsula  Exp.    Station 

Hootman,  H.  D., Supt.  Gra- 
ham Horticultural  Experiment   Statioi: 
Johnston,  S.,  B.  S. Supt.  South 

Haven      Horticultural      Exp.      Station 

Landon,   L.   E. Librarian 

Schepers,   J Cashier 

Campbell,  N.  W.... 


Bogiie,  M.  V. 

Christopher,  B.  H— 

Schell,  H.  A 

Beebe,  B 

Rozema^  M..-~.e.~...~~-. 
Helmic,   Julia — 
Frost,   Bessie. 


Bookkeeper 

-.-.Bulletin    Clerk 
.Executive   Clerl^ 
Clerlq 


Meehan,  Gertrude- 

SUB-STATIONS 

Chatham,  Alger  County,  760  acres  deeded.    D.  L.  McMillan,  Supt. 
South  Haven^  Van  Buren  County,   10  acres  rented;  5  acres  deeded. 
Graham  Station,  Kent  County,  50  acres  donated. 
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